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(57) Abstract 

3 .4 -Di substituted phenyl ethanolaminotetraJincarboxamide derivatives represented by general formula (I) and their pharmacologically 
acceptable salts having a selective (J 2 -adrenergic receptor stimulating effect with a relieved burden on the heart such as frequent pulse. In 
said formula, A r ep r e sen ts lower alkylene; B represents amino, di(lower alkyl)amLno or 3- to 7-membered alicyclic amino optionally 
containing oxygen in the ring; n is an integer of 1 or 2; the carbon atom marked with means a carbon atom or the R- or S- configuration 
or a mixture thereof; and the carbon atom marked with "(S)" means a carbon atom of the S-configu ration. These compounds are useful as a 
preventive for threatened abortion/premature birth, a bronchodilator and a pain-relieving and lithagogue agent in ureterolithiasis. 
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CD BU IB — ( I ) fi^nS 3 , 4 - iJW.&7 x-Jl/X^ y -;UT s 

*5bi§oiwie— (i) T'^^ns^^icti. jmrnzm-? tt&mmz. 
m&n*m*.*iz in v i t r o<o/3 t — t Kut 'j j«tf^m»jsa^ 

K:fc^T> 8S*a 5. Oxio-'°~5. o x i o- 7 ^yuz8^-e^5pri^5©aS6 

2 - C(2S) - 2- C C(2RS) -2-tKo + ->-2- (4-fc Kn + i/ 
-3-tFo + «>^ ^-yU"7 jc^-ylO T $ y 3 — 1 , 2, 3, 4-f h7 

t Kot7^ U>- 7 ->f/l/**>0 -N. N-^^f^7t h7; Kli5. 3 
x 1 0 - 9 *rJUmm-e, 2-C(2S)-2-CC(2R)-2-t Kd+->- 2 
- (4-tKn+i'-3-tKn + ->^f-;b7 i -;l') xf;H 7.y) -1, 
2, 3, 4-r h7t KDt7^U>-7->f;bt4y) — N, N-^^-^^T 
*h7; K(i2. 6xi 0 -*^zl«T^n-e'nE Csoi^Lfco C©«fc^(C 
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*- if 

mZm^tz in vi t r oOjS. -7 KUt'J >SSi*3WiM['ftffl«!J3£ttifi«C*5 

5 2 ommnazitzftm (ecoM) ^^l^o 0d*.«r> 2- c (2 

S) - 2- C C (2RS) -2-t Ko + ->- 2 - (4 - t Kn + y- 3 -t K 
u*r's* f;l/7a- 3-=f-)V\ T S - 1. 2, 3, 4-fh7tF'ot7 
U>- 7 --r;U*^v/) — N, N->*yf;P7-l?h7? Kli2. 5X10-* 
Jl>m&-U\ 2 - C(2S) - 2- C C (2 R) -2-t Kn + y- 2 - (4 - t 
10 KD + ->-3-tKn + y>^7x-A) xf;b) 7;/) -1, 2, 3, 4 
-fh7tKot7^U>-7 + — N, N - i> jt f-J^T^r bTlY 

ii.9. 4xi o- T -t;HK-e^n^nEc t ,i^Lfco z<D&o\z^mR<& 
25 ^#&*c«n-c^£o 

^B^OmJIB— text (I) tf^£;ft,£3, 4 - ^§^17 / — S 
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1 6 

n its #] 

1 

(S) - 4 - (2 -T 5 J - 1, 2. 3. 4-fh7kKnt7^l/>-7-^ 
-N, N-v>y^^B&&T$ K 
(S) - 2- (tert - yh*y*;l-«7 5 7) - 7 - t Ko + yf h 
-7'J> 400mg£-N, N-i^ f/l/.t/l'AT 5 K8ml{C7§^L. #t&-b A3. 16 
g |5«fcO t 4-^DtiSI!jxf-;l/ 650 fil &1JQtL^ 1. S^Attf L/Co S 

W - O&tiii&m : ^*-9->/5fcg?i^U = 1 / 1 ) -CflMBlU Bi&96~98^CcD ( 
S) - 4- C2 - (tert - ? V^ri/ii^tf— >\<T I J ) - 1, 2, 3, 4 - 
fh5t Kof-7^l/>- 7 --*;M-*vO ISiif;!/ 488mg^/Co 
I R (KBr) : 3360, 1723. 1680 cm " 1 
'H-NMR (CDCls) 

5 ppm:1.26 (3H, t, J=7. 1Hz), 1.45 (9H, s). 1.65-1.80 (1H, a). 2.00- 
2.15 (3H, m). 2.50 (2H. t, J=7. 3Hz), 2.59 (1H, dd. J=16. 5, 
7. 9Hz), 2.75-2.85 (2H, n), 3.07 (1H, dd, J=16. 5, 4. 6Hz), 3.90- 
4. 05 (3H, m), 4.14 (2H, q, J=7. 1Hz). 4.50-4.65 (1H, m), 6.58 
(1H, d, J=2. 6Hz). 6.68 (1H. dd, J=8. 4, 2. 6Hz), 6.99 (1H, d, 
J=8. 4Hz) 

itm^tm. : Ca] d 25 =-50.7° (c=l. 03. MeOH) 

(S) - 4- [2 - (tert - ? V 4- JVT 5 y) - 1, 2, 3. 

4 -7- t Knt7^UV-7 -4 tem^T-Jls 988mg^Ji^y-;U 

15mli7 ^ / -JH5ralCDZlfS{w^L. 2 SI^TKgMt^- h U O A tK fete 3. 0ml£r 
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S*Sg^;U-e«itBU ttfDfcauk-cSfefrflU a&MttJreT-*^ 
^At'^Lfco *EETfc*i«*e* U m& 150- 153*CO (S) - 4- (2 
- (tert-7h + ->M^7;y) -1, 2, 3. 4-fh7tKnt 

7 * U > - 7 - >f A,** •>] g&g? 914«g£»fc 0 
I R (KBr) : 3452, 3365. 1691 cm " 1 
'H-NMR (CDCls) 

8 ppm: 1.45 (9H. s), 1.65-1.80 (1H, m), 2.00-2. 20 (3H, m). 2.55-2. 70 

(3H, m), 2.75-2.85 (2H, m), 3.00-3.15 (1H, m>, 3. 90-4. 10(3H, m), 
4.55-4.70 (1H, m), 6.58 (1H, d, J=2.6Hz), 6.68 (1H, dd, J=8. 4, 
2.6Hz), 6.99 (1H, d, J=8. 4Hz) 
itlfcytSL : [a) D i5 = -53. 5° (c=0. 52, MeOH) 

(S) - 4- C2 - (tert - 7V*i/ij)\,#—)\,T i;) - l, 2, 3, 
4 — f h7 t Ko^7^U>- 7 --OI/3MF-5/J 399mg3:-f h7t h'D77 

>5mHw^L. ^K?#^T(CN, N' - *J\,#-j\,i?* = fV-A, 204ng£fln 

*■ 2 B#KSiC$-ii-^„ RjBiaic*^«»Ts?y i > 1. 40g©^ h ^ b ko 

*«E»^r^'>^A-c*£«Lfeo «BETlc*«E*S5feL> S1&97- 101°C© (S 
) - 4- C2 - (tert - 7* b * uijj^^^T $ /) - 1. 2, 3, 4-f 
h7tKot7^L/>-7-^W» -N, N - ^ TimWcT i K 396mg 

I R (KBr) : 3325, 1709, 1624 cm " 1 
'H-NMR (CDC1 3 ) 

$ ppm: 1.45 (9H, s), 1.65-1.80 (1H. m), 2.00-2.15 (3H, m), 2.51 (2H. t, 
J=7.2Hz), 2.59 (1H, dd, J=16. 5, 8.1Hz), 2.75-2.85 (2H, m). 2.95 
(3H. s). 3. 00-3. 10(4H, m), 3.90-4.00 (3H, m), 4.58 (1H. br s), 
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6.59 (1H. d, J=2.6Hz), 6.69 (1H, dd, J=8. 4, 2. 6Hz), 6.98 (1H, d, 
J=8. 4Hz) 

itm^tS. : C a ] o 2 5 = - 50. 0° (c=0. 50. MeOH) 

5 (S) - 4- (2 - (ter t — ~7 Y^ci/ii )[/-#~)V~r I J ) - 1 , 2, 3, 

4-f h5tKot7^U>-7-'f;l/t+i') — N, N — ^jUSSST 5 K 
396mg£:igft:y-?-U>'5nill;:i£;^U 2K#i£#TJ;i h U oftg* 5 mlCD^k 

U > 5 mlig&^flDX-x 15#Pi3fll#*fc> H{cMTJC15^raSfS$-«i-y=o 

^^tmiet{c:«^. mm<toKmts?-i'>. hw^m 

LiZo UZTKi%m&®$:L. (S) - 4- (2-7;/-l, 2, 3. 

4 -r- t KDt7^ U>- 7 ->OM-*v/) — N, N - f-J^WtT 5 K 
263mg : £r^*:o 

I R (neat) : 3404, 1618 cm " ' 
15 1 H — NMR (CDC1,) 

<5 ppm : 1. 75-1. 90 (1H, o), 2.00-2.25 C3H, m), 2.45-2.55 (2H. m). 2.65- 

2.90 (3H, m). 2.94 (3H, s), 3. 00(3H. s), 3. 05-3. 20 (1H, m). 3.30- 
3. 50 (1H, m), 3. 96 (2H, t, J=5. 9Hz), 5. 89 (2H, br s). 6. 60 (1H, 
d, J=2. 3Hz). 6.68 (1H. dd, J=8. 4, 2.3Hz), 6.96 (1H, d, J=8. 4Hz) 
20 ttfi&tm : (a) » 2B = -46.2° (c=0. 45, MeOH) 

##0IJ2 

(S) —2— (2-757 - 1, 2, 3, 4 -r h?t Kot7^UV- 7 - 
-OU**->) — N, N- ^^T-tr hT 5 Kifc®^ 
25 (S) - 2- ( / <>^;l/t*->*;l/*-/l/7;y) - 7 - t Kn + ->r h 5 U 

> 13. 4g£-N. N-y^ WW1/A7 5 K 120ml{Cig^U 2-7*o*-N, N 
-•^7f;l/7th7; K 8.27g*5J:0*^-t'>'7A 22. 0g£-fln*.. Mz&TfC 6 B# 
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X.-CfSHrrt:£-tK M& 117- 118°C© (S) - 2- (2- (<<*******)* 
#i^7 5;) -1, 2, 3. 4-fh7tKDt7^U>-7->f;W + ->] 
-N, N- £M ^;UT-b hT 5 K 14.0g£-f#*io 
I R (KBr) : 3465, 3284. 1704, 1667 cm " 1 
1 H — NMR (CDC1,) 

6 ppm : 1. 70-1. 85 (1H, m), 2.00-2.10 (1H, m), 2.63 (1H, dd, J=16. 5, 
7. 4Hz), 2.75-2.85 (2H. m), 2.97 (3H, s). 3.05-3.15 (4H. m), 
4.00-4.10 (1H, m), 4.64 (2H, s), 4.75-4.85 (1H, m), 5.10 (2H, 
s), 6.63 (1H, d, J=2. 7Hz). 6.75 (1H, dd, J=8. 4. 2. 7Hz). 6.99 
(1H, d, J=8. 4Hz), 7.25-7.40 (5H. m) 

JtigpfeS : (a) d "=-41.0° (c=l. 02, MeOH) 

(S) - 2- (2- (s<>i?***isJy*tf~*T I y) -1. 2. 3, 4- 
rh7tKut7^l/>-7-^W + -» -N, N-^^WthT; K 

- v>i^^JC--5^1/«fcl3?P£gU IfcjA 135— 142°CCD (S) - 2- (2-7; 
/-I, 2, 3. 4 - f h7 t Kot7^ - 7 - 'f + -N, N - y 
^ ^7KT-t? h7i K6W£72mg£i#*:o 
I R (KBr) : 3431, 2636, 2158, 1656 cm " 1 
' H — NMR (DMS0-d,) 

S ppm : 1. 40-1. 60 (1H, m), 1.81 (3H, s), 1.85-2.00 (1H, m), 2.40-2.55 
(1H, m), 2.60-3.15 (10H, m), 4.71 (2H, s), 5.60-6.55 (3H, m), 
6.61 (1H. d, J=2. 7Hz), 6.65 (1H, dd, J=8. 4, 2.7Hz), 6.95 (1H, d, 
J=8. 4Hz) 

it myt& : C a ] o 2 8 = - 46. 8° (c=0. 99. AcOH) 



#%#]3 

2 -7ot- 1 - ( 2 , 2 - */ 3-*^.>V CI. 2 - d) - 1 , 3 - VDr* 
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2 0 

■9- > - 6 - -f ;U) - l - jr.^ y > 

Wm.2 -T-t? h + 4 -ynt7tf;l/7x-;l/ 18. 6g£y ^7-^ 

90mliC&^U *#8£#TlC47%m<fb7k3£g? 100ml ;&fln ^T*-16^P^ 
KJ&^tr/Co SfE«t<c^it^T. TKS-flD*.. Artist *>!XgU 7Kfc«tO'^U- 
Hi<& 117~ 119°C02 -ynt- 4' -tKn + ->-3' - t Ko 

I R (KBr) : 3440, 1677 cm " l 
'H-NMR (DMSO-d.) 

8 ppm : 4. 50 (2H, s), 4.75 (2H, s). 5.10 (1H, br s), 6.87 (1H, d, 

J=8. 5Hz), 7.79 (1H, dd, J=8. 5, 2. 4Hz). 7.99 (1H, d, J=2. 4Hz), 
10.52 (1H, s) 



2-Zfu*:-4' -tKn + i/-3' -t KD^i//f;l'7-l:h7x;>17.7 
g , p - hJU^ 7kfD#Jl24mg fc.fcO'T-t? h )VT ? - >l> 

256ml^T-b- h > 256ml fcig^ U 30#fiaflnJ&j§ftE L/=o Sfc&JcSfrm£fc 
h U ^AtK^^Adx.. i^K^^-^TiftaiL. 

^^*iE«?(4:^7A^o^ h^^7^ -( : >/!WftJC*-^= 7 

/l) -e*lt$¥U «&,&52~54 , C<D 2 -TTo*- l - (2, 2-v^^;K>V ( 
1, 2-dD-l, 3 - 6 -H)V) - 1 J > 11.9g*»fc 0 

I R (KBr) : 1693 cm 

•H-NMR (CDC1,) 

8 ppm: 1.57 (6H, s), 4.37 (2H, s), 4.89 (2H, s), 6.88 OH, d, J=8. 6Hz , 
7.69 (1H, d, J =2. 2Hz), 7.82 (1H. dd. J=8. 6. 2. 2ILJ 

#^J4 

(-) - 2- C(2S) - 2- CCC2R) - 2- (2, 2 -ifjt*J\s*>V 
CI. 2-d] -1, 3 - 6 ->f;U) -2-bKa + ->x^l/) T 

i y] -1, 2, 3. 4-f h7tKot7^l/>-7-^At + '» — N , N 



WO 97/30023 




PCT/JP97/00424 



6 -ynt- 2, 2-^^f^>'/ (l, 2-d) -1, 3-it**-y-> 
30.0g^f h7bh'D75> 610ml(r^L. -SOr^T^l. 56^;l/»&n - 

a^K^^^-^ 21.6g0fh7tKo77> 200ml^«j(d-80°C^T{-AD^x 
l^S^^Hir^^s lOOmlfe.kO'TK^t^^^^ h y ?a i. 40g© 

loomi^^jus^tota^^o s&&£-3or-e30#[ifH£flM£ % i^i?8.26 

ml£rflnx.x 5 '»M«i*»^ ^KTk^^U^A 14. 8g©7k50ml}gj&£-fl[j;i^ 
S-fcSEETKiSfclL/Co SSS^UdTk^flax.. BfcBM.^l'-etttfi U i&fD^i&TK^ 
AM** ^TKBlEgg^r^^^A-e^L/Co aaJET(c^^S*^. 

5/1) TSSL, M®2- (2. 2-^^f;K>'/ [1, 2-dD-l, 
3 - i?7j-^^>- 6 ->OL/> - 2 - fc Kn^->^jn^;u 25. lg£?#fco 
I R (neat) : 3467. 1736 cm " 1 
1 H — NMR (CDCls) 

6 ppm:1.24 (3H. t, J=7. 1Hz), 1.54 (6H. s), 3.39C1H, d. J=5. 6Hz), 4.10- 
4.35 (2H, m), 4.84 (2H, s). 5.06 (1H. d. J=5. 6Hz). 6.80 (1H, d, 
J=8.4Hz), 7.03 (1H, d, J=l. 9Hz), 7.19 (1H, dd, J=8. 4, 1. 9Hz) 

2- (2. 2-/yf/K>y (1, 2 -d)-l, 3 - >- 6 - -f 

;b) + 78. 3g£ri*/-;P 145ml{Cig^U )K<%mW 

TIC 2 giSTkSMb^ h »; -7^7kj§*& 176ml £fln*.*:& N ^MTtw 1. 5B#RBSfc£ 
•a-Aio Sfi5«Etc2^SfiS?7K^ mml^^iK^T^^n^A:^, cfctft&fo 

AtgTK^x.. »«x^T?amL» taft^TKT?^^^. 

^T'^Lfco ^EETJC^fttE^S*^x Slg^S-i;? / 210ml K&^U ( 
R) - ( + ) -1- (l-^7^7l/) xf;l/j;> 50. 3g^D^.TM?m"CJfcS L 
> #ft±J*Sil 48. 3g£?#/c 0 f#t»*l/c^g^-Ji^/-yU88inlcfc*3^^Ls Mj£ 
164 -165 °C<D (-) - (R) - 2 - (2, 2 - i? / f;K > V ( 1 , 2-d) 
-1. 3 - 6 — f;U) -2-kKo + v/ftKi (R) -( + )-i 
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- (l-t7f^) xf;l/7; >ti^/-^®l : 1 : 1 43. 6g^r?#/c 0 
I R (KBr) : 3327, 1567 cm " ' 

'H-NMR (CDC1») 

<5 ppm : 1. 15-1. 30 (9H, m). L38 (3B, s), 3.70 (2H, q, J=7. 0Hz), 4.15 
(IE, s), 4.38 (1H, d. J=15.2Hz), 4.49 (1H, d. J=15.2Hz), 4.71 
(IB, q, J=6. 7Hz), 6. 46 (1H, d. J=8. 4Bz), 6. 53 (1H, d, J-l. 8Hz), 
6. 61 (1H, dd, J=8. 4, L 8Bz), 7. 30-7. 45 (2H, m), 7. 50-7. 65 (2H. 
m), 7.75 (1H, d. J=8.4Hz), 7.84 (IB, d, J=7.9Hz), 7.91 (1H, d, 
J=8. 1Hz) 

VcW&tSt : C a ) o 2 5 = - 33. 7° (c=0. 52, HeOH) 

(_) _ ( R ) _ 2 - (2. 2-^yf-;K>'/ CI. 2-d) -1, 3 - v 
6 ->r;U) - 2 - b Ko**>g£6&<h (R) - ( + ) - 1 - (l-*"7 
?-;t/) x^;I/7 ; yix^;- ;l/£> 1 : 1 : 1 (Dm. 43. 6g£-7K 200ml <hg^®e^^ 
/U 300mlCD-JSM$:C!fiii8 U iiK^lK^Tt- 2 ^iK®?7k^47. 9ml^*D^-30^ 

v:/a t 0 ;U^--r;Ucfc»>SS£llU 115— 118^C (#ft¥) <D (-) 

- (R) -2 - (2, 2--^y^;K>V* CI. 2-d] -1. 3-S?3i-*-y-> 
-6 --Ob) - 2-tKP + ->SK 22. 8g£l#*:<, 

I R (KBr) : 3397, 2638, 1701 cm " 1 
'H-NMR (DMSO-de) 

<5 ppm: 1.45 (6H, s), 4.81 (2H, s). 4.92 (1H, s), 5.80 (1H, br). 6.75 
(IB, d. J=8. 4Bz), 7.09 (IB. d, J-l. 8Bz), 7.18 (IB, dd, , J=8. 4. 
1. 8Bz), 12.50 (IB, br) 

itmytm: Ca) D * 6 =-113. 3° (c=1.54, MeCN) 



( _) _ ( R ) _ 2 - (2, 2 - >M^;K>V CI, 2-d) -1, 3 - V 
6 -<i>V) - 2 - b h'a*J/ft» 130mg. (S) -2-T*y-7- 
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b Ko + ->fh7'J 148mgfc<fcO*<^V* h 'J7'/-;l/- 1 

t*->hUX t^I/T $ y ) *^^-)A^if7Wn*^7i-h 243 

mgSrN, N-i^>f-^l/A7^ K 1. 4mU£*§^ U IM#TIC h 'J xf ^7 

i >o. i5mi£toi*.^^ i5b#Fi3Kjs ^mmc^ua^ ttrnx-^Ji-etii 
ft^7 i / fjMb •> 'J *y;u+BE^»* 7 a ^ n v h ^5 7 ^ - 0§tbi£& 

169— ' 170°C<Z> ( — ) — (2R) - 2— (2, 2 - t^U'O'/ C 1 , 2-d 
3 — 1 , 3 - v^^-^-b-^- 6 — f ^) - 2 - k ( (2 S) - 7 - 

10 tKn*->-l, 2, 3, 4-fh7hKDt7^U>-2-^A) 7th7; 
K 186mg£*# tio 

I R (KBr) : 3373, 3263, 1642 cm " 1 
'H-NMR (CDC1,) 

6 ppm:l. 49 (3H, s), 1.51 (3H, s), 1.60-1.80 (1H, m), 1.90-2.00 (1H, 
15 m), 2.50 (1H, dd, J=16. 3, 8. 3Hz), 2. 60-2.80 (2H, m), 2.92 (1H, 

dd, J=16. 3, 5. 0Hz). 3. 60 (1H, br), 4. 15-4. 25 (1H, m), 4. 73 (2H. 
s), 4.93 (1H, s), 6.20 (1H, br), 6.36 (1H, d, J=2.5Hz), 6. 50(1 H, 
d, J=8. 0Hz). 6.59 (1H, dd, J=8. 3, 2. 5Hz), 6.77 (1H, d, J=8. 4Hz), 
6.88 (1H. d, J=8.3Hz), 6.93 (1H, d, J=2. 0Hz), 7.12 (1H, dd, 
20 J=8. 4, 2.0Hz) 

ittizJtg. : (a) o ,6 =-101.2° (c=0. 52, MeOH) 

(-) - (2 R) - 2 - (2, 2 -i? **f-)V<>V CI, 2-d] -1. 3 - 
v^^-tf">- 6 --O10 - 2 -t Ko+y-N- ( (2 S) - 7 - t Kn + ->- 
25 1, 2, 3, 4 -7- Y=7 t Kot7^ 2 --f-fl/) 7-tr h7 5 K 686mg£-x- 

h7t Kn7 7 >50ml(c^gf^L> 2 ^JVmfetf^ *-JVx;W7 4 K§gf*7=- h 

^ t h'077 >*S&3. 58ml£fl0;U 3B#F B 15tafl*iiSML^». MJx^y-;l/7; 
> 1.34gOrh7hKo77> 5. 0mlj§a££rfln;t. MC15B#^|fejSz>fE Lj^o ^ 
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~ 15S°C<D (-) - ( 1 R) - 1 - (2, 2 -y^^l/O 1 / CI, 2 - d) - 
1. 8-S?**^>- 6 --lOl/) - 2- C((2S) - 7- t Kd*->- 1. 2 

, 3, 4 -7- h-7 t Kdt"7^ 2 T $ y ] jl*?J-)\, 560mg£f# 

5 ^"o 

I R (Or) : 3400 cm " l 
'H-NMR (CDC1,) 

<5 ppm : 1. 50-1. 70 (7H, m), 2.00-2.10 (1H. m). 2.55 (1H, dd, J=17. 5, 
10. 4Hz), 2. 65-2. 85 (3H, m), 2. 90-3. 10 (3H, m), 4. 61 (1H, dd, 
10 J=9. 1. 3.5Hz), 4.84 (2H, s), 6.53 (1H, d. J=2. 3Hz). 6.60 (1H. 

dd, J=8. 2, 2. 3Hz), 6.80 (1H, d. J=8. 4Hz), 6.94 (1H, d. J=8.2Hz), 
7.02 (1H, s), 7.14 (1H, d. J=8. 4Hz) 
itfiUtm : C a ] D * 8 = - 59. 0° (c=l. 02, UeOH) 

15 (-) - ( 1 R) - 1 - (2, 2-i?jt1-Jl'<>V CI, 2-d) -1, 3- 

x^-^if >- 6 - 2 - C ( (2 S) - 7 - k Ko+y- 1, 2, 3, 4 

-fh7t Fn7-7^L/>- 2 Tl J} 3^5 J — fi> 5. lSgfc-ttfN, N 

-vM VZfa \£)V^*)\,T I >11. 3ml ^-^fcy ^ U > 125ml t;:fr]x./r5S§7S#&{;: - 
15°Cm^T<w^7jc h U 7;l^opSe5. 51ml<D^b^ ^ U >l6ml*g?£3-5!fD;L*:^ 

20 SOftffl&LJ&ZittZo KfotiL&TkfcL. &7K8£Bev A 

lETicS^L^o J^S^N, N-^yf^;l/A7; K63ml{C^L. t&5fc^e 
U+if-v/-^ 4 A5. 0g> N-^^f-'l'T-b h7; K3. 24 

g*Jcfc^Se-fe^^A19.0g^x.x lfiTi:2 8$P|jS^. mtZiSju^JlT i 
>2.02ml*m*L, m-U.TK20ftr%KmtS*ttZo Kfom^foftT. 7k90ml N 

25 lsomis-an*.*:^ ^s-e i. 5v%mmw&. miwgtm* trim*., vm^f-iv 
7^- ag&mm j» -erasac c-) - (2R) -2 - c ( 

2S)-2-CC2-(2, ^JVOV C 1 , 2 - d] - 1 . 3 - if* 
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> — 6 — -Ol/) - 2 - t Ko + ->if;l/) T^/) — 1, 2, 3, 4 -t- h 
7tKot7^l/>-7-^;l-t*i/) — N, h7; K3.22g 

I R (neat) : 3401, 1656 cm " 1 
5 'H-NMR (CDC1,) 

6 ppm : 1. 50-1. 70 (7H, m). 2.00-2.10 (1H, m), 2.56 (1H. dd, J=15. 2, 

8.0Hz), 2.65-3.10 (12H, o), 4.59 (1H, dd, J=9. 1, 3. 5Hz), 4.64 
(2H, s), 4.84 (2H, s), 6.65 (1H, d, J=2. 6Hz), 6.73 (1H, dd, 
J=8. 4, 2. 6Hz), 6.79 (1H. d, J=8. 4Hz), 6.99 (1H, d, J=8. 4Hz), 
10 7. 02(1H, d, 1=2. 0Hz). 7. 14 (1H. dd, J=8. 4. 2. 0Hz) 

UcMOtm. : (a) „ t8 = -46. 0° (c=l. 23, MeOH) 

(-) -1- (2 - C(2S) - 2- CC(2R) - 2- (2. 2 - 
15 K^V CI, 2-dD-l, 3-^+t>-6-^;P) - 

^3 T^yj -1, 2, 3, 4-rh7hKnt7^U>-7-^^t+-» T 

2-^n^-N, N-yyW-thTi KcD-ftfc> K> \Z 1 - ^ntTtf;!/ b° 
o'Ji?>*lK 4 ilaltUfcS^fc^CXMS^fr^. 7W 7 x© (- 

20 ) -1- C 2 - C(2S) - 2- CCC2R) - 2- (2. 2 --^^UK^y* 
Cl, 2-d] -1, 3 - 6 --T;U) - 2 - h KD+->xf;H T 

5/) -1. 2. 3. 4-fh7tKat7^U>-7-^;W + -» T-tr^^ 
) fa y y >*»fc 0 
I R (film) : 3401. 1649 cm' 1 
25 'H-NMR (CDC1,) 

6 ppm : 1. 45-1. 70 (7H, m). 1.80-2.10 (5H, m). 2.56 (1H, dd. J=15. 4, 

8. 3Hz). 2.70-3.05 (6H. m), 3.45-3.60 (4H. m), 4.55-4.65 (3H, m), 
4.85 (2H, s), 6.65 (1H, d, J=2. 7Hz), 6. 73(1H, dd. J=8. 4, 2. 7Hz). 
6.79 (1H. d. J=8. 4Hz). 6.99 (1H. d, J=8. 4Hz), 7.02 (1H, d. J= 
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10 



15 



20 



1. 9Hz), 7.14 (1H, dd, J=8. 4, 1. 9Hz) 
tictfUtM : C a D D " = - 47. 0° (c=l. 13, MeOH) 

(-) -1- C 2 - C(2S) - 2- C [ (2R) - 2- (2, 2-i?H-J\s 
CI, 2-d)-l, 3-^t+t>-6-^^) - 2-th*p^-/xf 
7 i y) -1, 2, 3, 4-f h7bKnf7^UV-7-^;l/t + -» T 
fcT^U 

N- S^^-yUT-fe hT S KCDftfet) K 1 - yn*7*f^e 
^US?>*flH.^ ###J 4 il^^SJfc&^tf&S^m^ 7*;b7 r xcd (- 
) -1- C 2 - C(2S) - 2- C C(2R) - 2- (2, 2 -v?^f;K> 4 / 
CI, 2-d!) -1, 3 - ^*4-y->- 6 ->T ;U) -2-tKn*5/x^) T 
= y)-l, 2, 3, 4-Th7tKot7^U>-7-fW + -/) 7~fef;b 
] e^.V-y 

I R (film) : 3402, 1649 cm" 1 
'H-NMR (CDC1 9 ) 

<5 ppm : 1. 40-1. 70 (13H, m), 1.95-2.10 (1H, m), 2.50-3.10 (7H, m), 3.40- 
3.60 (4H, m). 4.55-4. 65 (3H, m). 4.85 (2H. s), 6.65 (1H, d, 
J=2. 7Hz), 6.73 (1H, dd, J=8. 4, 2. 7Hz), 6.80 (1H, d, J=8. 4Hz), 
6.99 (1H, d, J=8. 4Hz), 7.02 (1H, d, J=l. 8Hz), 7.14 (1H. dd, 
J=8. 4, 1. 8Hz) 

ftMltg. : C a ) D s 6 = - 45. 6° (c=l. 00, MeOH) 

(-) -4- C 2 - C (2S) -2- [ C (2R) -2- (2, 2-5?**-*/ 
■O '/ CI, 2-d)-l, 3-Wt>-6-^A) - 2- tKo + yxf 
7;/) -1, 2, 3, 4 - f h5 t Kd^7^ U>- 7 --f^t*-/] T 

2 - ynt-N, N-^>f;l/7-th7? KOft^t) 4 - ^ n T -tr ^ ;U^e 
'J >£rfflC^ 4 il^tcK^fcJcO^SSrlT 7W?XO (- 

) - 4- C2 - C(2S) - 2- C C(2R) - 2- (2, 2 - >V *-/W<>V 
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CI, 2-d) -1, 3 - 'Jit^>- 6 -4)V) - 2 -k Ku*->i*vtO T 
= 2, 3. 4-f |«7tKnt7^U>-7-'f^t + y) 7tfA 

I R (KBr) : 3438, 1652 cm- 1 
5 'H-NMR (CDC1 S ) 

<5 ppm : 1. 45-1. 70 (7H, m), 2.00-2.10 (1H, m), 2.50-3.10 (7H, m), 3.55- 
3.75 (8H, m), 4.59 (1H, dd, J=9. 1, 3. 4Hz), 4.65 (2H. s). 4.85 
(2H, s), 6.65 (1H, d. J=2. 6Hz), 6.72 (1H, dd, J°=8. 4, 2. 6Hz), 
6. 80 (1H. d, J=8. 4Hz), 7. 00 <1H, d, J=8. 4Hz). 7. 03 (1H. d, 
10 J=l. 8Hz), 7.14 (1H, dd. J=8. 4, 1. 8Hz) 

itm^tm : Ca) d J5 =-52.2° (c=0. 54, MeOH) 

#^#16 

##^J4T'^L^J&*. (R) - ( + ) -1- (l-^-7^-;U) ^JlTl 
15 >©ftt>!)f: (S) - (-) -1- (l-^-T^U) xf-(l/7;>*ffl^"C#^ 
M4 tmm^LX ( + ) - (S) - 2 - (2, 2-i^^f;K>y [1, 2-d 
3 - 1 , 3 - v^^ir^- 6 --Ob) - 2 - h Kn4->^S^t> TIE<7>fb 

(-) - 2- C(2S) - 2- C ( (2 S) - 2- (2, 2 - >M ^b'O*/ 
20 CI, 2-d] -1, 3 - v ? 5t-*-9">- 6 -2-t Kn + ->xf;W T 

= 7] -1, 2, 3, 4-f F7tKo7-7^1/>-7-^;i/t+i') — N, N 
- i?*?-)VT-te h T 5 K 

Hl6 : 130- 131°C Cl?*£ii?gj& : gfcg&Ji^U) 
I R (KBr) : 3432. 1652 cm " 1 
25 'H-NMR (CDCla) 

<5 ppm : 1. 45-1. 65 (7H, m). 2.00-2.10 (1H, m), 2.58 (1H, dd, J=16. 0, 

8.9Hz), 2.65-3.10 (12H, m), 3.65 (1H. br), 4.60 (1H. dd. J=9. 2. 
3.5Hz). 4.64 (2H, s), 4.85 (2H. s). 6.65 (1H. d. J=2. 6Hz). 6.73 
(1H, dd. J=8. 4, 2. 6Hz). 6.80 ClH. d. J=8. 4Hz). 6.99 (1H, d, 
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ft n 

J=8.4Hz), 7.02 (1H, d, J=l. 9Hz), 7.14 (1H. dd, J=8. 4, 1. 9Hz) 
itMXM: CcO d * s =-25.6° (c=1.20, HeOH) 



(-) - 1 - C2 - C (2 S) - 2 - C C (2 S) - 2 - (2, 2 -if*=f-)\, 
Kl/V CI, 2-dD-l, 3-^t+t>-6->T;l/) -2-hKo+i/xf- 
;W 7;;) -1, 2, 3, 4 --f- t Kot7^ U>- 7 --T;l/5j- + -» T 

I R (KBr) : 3415, 1649 cm " 1 
'H-NMR (CDC1,) 

6 ppm : 1.50-1.70 (7H, m), 1.80-2.10 (5H, m), 2.55-3.10 (7H, m), 3.52 

(4H, t, J=6.6Hz), 4.55-4.65 (1H, m). 4.58 (2H, s), 4.85 (2H, s). 
6.65 (1H, d, J=2. 6Hz). 6.74 (1H, dd, J=8. 4. 2. 7Hz), 6.80 (1H, d, 
J=8. 4Hz), 6.95-7.05 (2H, m). 7.10-7.15 (1H, m) 

itmytm. : Ca) 0 85 =-26. 9° (c=1.00. MeOH) 



##ff!7 

2 - C(2S) - 2- C ( (2RS) - 2- (4 - ^<> v^U;*^ -> - 3 - (2 
-K^^M-^i/if-ylO 7x-;H - 2-tKo+^if;H T £ J ) -1, 
2, 3, 4-rh7tKDt7^l/y-7-^^t+-» — N, N-v^^^^T 
t h7i K 

2- (5 -7-tz?-;U- 2 - t H'o + ->7x^) f^g?^ ^-/l/8. 0g£-N, N - v> 
^A<*;U2>7S K 120mlici$;&N U K>^7o; K 5mlfe<fcO*^®g^7 U «7 A 
5. 8g£-flD*-. mST.-16B#^^LfCo SJ&&K*Jj$100g£:'N*-!f> 200ml ; £tt] 
;L&L<&#£-t*tta<£>7l<: 200ml *1}nz.tz 0 *Jrto L^H^flX^ mttf-U 
>-^-tf">ct*9ll*SSL. iH&85~87 0 CCD 2 - ( 5 - 2 

ltm*=f-)\, 10. lg^^fc 0 
I R (KBr) : 1747. 1682 cm 
'H-NMR (CDC1 S ) 
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6 ppm:2. 55 (3H. s). 3.64 (3H. s), 3.71 (2H, s). 5.16 (2H, s). 6.96 

(1H, d, J=8. 6Hz), 7.30-7.40 (5H, m), 7.85 (1H, d, J=2. 3Hz), 7. 89 
(1H, dd, J=8. 6, 2.3Hz) 



5 2- (5 -THr^- 2 -sOPA***-*? x.^ AS) WmH-JW.Og^ *>Vh 

* t Wtjt*-Asl9ml&.&x-*'U>rv n-yH8ml*tt-fty 300mltC^L. p- 

h;l/X>XW>i- 7Kfn^!l60m8^»D^.X12B#r B 1»a^SdlEL^o ^ffcjfctc 
h rj 3L*f-A,T i >0. 14ml£-)ta;L. 15$yRgi£# L*:&. C©RJBtt*-> 'J ijfA<7 

jV^—7-J\y= 3/2) -^JfSSaLs 7&tfc<D2- C 2 -'O v^M"* - 5 - ( 2 - 
3 -5*3T*V9 >- 2 ->Ob) T7 *■=.;!/:) lli^fM2g*j|fc. 
I R (neat) : 1742 cm-' 
'H-NMR (CDCla) 
15 <5 ppn: 1.65 (3H. s). 3.63 (3H, s), 3.68 (2H, s), 3.80-3.85 (2H, m), 
4.00-4.05 (2H, m), 5.07 (2H, s), 6.88 (1H, d, J=8. 4Hz), 7.30- 
7.45 (7H. m) 

2- C2 -K>i?;M-*>- 5 - (2-^^-1, 3 - *Jit* V 5 > - 2 - 
20 -oio ;UD ft||^^-y|/9.0g*^i^-;bJ.--r-^u 130mHC7gj^U 

Tl=*3R<b»J f-7A7;l/i- ?A1.0g£^*-roJjnx.A:SU 1 B#FBlMj££-a-*:o 
Rfc«lc*#j£*rF. TK^S^oJo^fc^ ^L^fctlSS-^ifcLfco 
EETiCigatU «&<*©2 - C2 —Oy;l/*+->- 5 - (2-^-^-1, 3- 
5M-*y? >- 2 -f;U) 7x-;b) _x.^y -;b 9.0g^It. 

25 I R (neat) : 3442 cm -1 
'H-NMR (CDCla) 

6 ppn : 1. 60-1. 70 (4H, m). 2.96 (2H, t. J=6. 5Hz). 3.75-3.90 (4H, m). 

3.95-4.10 (2H. ra). 5.08 (2H, s), 6.89 (1H, dd, J=7. 0, 2.0Hz), 
7.30-7.45 (7H, ra) 
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2- (2 -Ov*;M-*>- 5 - (2-y*-Vl/-l, 3 - v***V-7 >- 2 - 
7*.^M i^y-;l/9. 0g£N. N-^f^**A7$ K lOOnltC^^ 
U *#lK#TK609f>;tt**3Hb^- h U A l. 26g^-fln^s MiSTfw 1 B^ffflSJfc 
S-tf-fcKU MlWTC'Oi'^Dj K3. 75ml£-*ra*-. MTlwl6«fMSJS* 
•tt-fco RJ6tt»c#100g£* lWml^to*.. i> x-=f- ^-Zfafc U MET*- 
i»Ji*«*Lfco 3»«4»*1. 2 -SM h + >^^ ^50b1I=»*U 1 &&ttBfc 
10ml£flD>U MTK30#HI«#L;teau tK**D>L^ i^^JV^-^A^-^mtii L 

= 2/1) -eHKLx -Ov^M-*^- 3' - (2 -'OSM/** 

I R (neat) : 1677 cm 
'H-NMR (CDCls) 

5 ppm : 2. 54 (3H, s), 3. 05 (2H, t, J=7. 0Hz). 3. 73 (2H. t, J=7. 0Hz), 4. 52 

(2H, s). 5.13 (2H, s), 6.92 (1H. d, J=8. 5Hz), 7. 20-7. 40(10H. m), 
7.83 (1H. dd, J=8. 5, 2.3Hz), 7.86 (1H, d. J=2. 3Hz) 

4' ifJ\,**-i/- 3* - (2-^>^W+->xf;l/) 7th7x;> 

8. 0g±30%Mzit7kmW?&tmm 0. 4ml3r?oo*;i/A80mUCi£aNU 1.1ml© 

*-*^/ : j3-=f-fi,X--7-)\>=2/ \ ) T-lfiflKU Ui^53~56^C0 4' -'OJ?^ 
jj-^«>-3' - (2 — <>j?A'3|-*">Ji^il/) -2-7'D*7-bh7xy>3.9g 

I R (KBr) : 1684 cm"' 
•H-NMR (CDC1.) 

6 ppm: 3. 04 (2H. t, J=6. 9Hz), 3.73 (2H, t, J=6. 9Hz). 4.38 (2H. s), 4.51 

(2H. s), 5.14 (2H. s), 6.95 (1H. d. J=8. 4Hz), 7. 20-7. 45U0H, m), 
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•j it 

7.85-7.90 (2H, m) 

(S) - 2- (2-7;;-l, 2, 3, 4-fh5t Kut7^U>-V- 
*#i£#Tf-^8&7kSt^ h U 300mg^r*n^30^F^|«J^Lfc«> fil^^l 

^^fW;l/A7i K0.5ml(C^L. - lO^S^T*- 4 ' -^O^^U^-^v'- 
3' - ( 2 -'OS^UsT+i/.x.^l') -2-7 , a€7-tF7xy > 440mgCDN, 
N-^yf;^A7 5 K lml}£j£ 0 "C^Oftf&KmZlttio f?Z>* 

> S^^-lO'C^^tnLiK^TtCTk^b^^^^ h U »>A 190mg£-ft];tfc**U 
i^y-;U4Bl^rj!jQ^. O-C-eiO^P^Rltv^-a-Zwo SJSM^d£-*7K*Iw}!££\ 

0. 7ml£2ra*.)tSU 16B#&gjtail&SffEL*:<> TK^ta^fESfc^^l^Sm U 

-^ = 30/1 ) -CflfKU 2 - C(2S) - 2- C ( (2RS) - 2- C 

4 -^s>^7b^-4- *>- 3 - (2 ;p3t-*S'.x. *■/!,) 7*-;W -2-fcK 
n4-->i^-yl/) T S - 1 . 2, 3. 4-rh5tKnt7^l/>-7-'f^ 

ftixf;!/ 540mg^#^ o 
I R (neat) : 3297, 1759. 1736 cm -1 
'H-NMR (CDC1,) 
<5 ppm : 1. 30 (3H. t, J=7. 1Hz). 1.50-1. 65 (1H, m), 2.00-2.10 (1H. m), 
2.50-2.85 (4H, m), 2.90-3.10 (5H, m). 3.72 (2H, t, J=7.3Hz), 
4.27 (2H, q, J=7. 1Hz), 4.51 (2H, s), 4.57 (2H, s), 4.62 (1H, dd, 
J=9. 0. 3. 4Hz). 5.06 (2H. s), 6.60 (1H, s), 6.69 (1H, dd, J=8. 4, 
2. 7Hz). 6.88 (1H, d, J=8. 4Hz), 6.99 (1H, d, J=8. 4Hz), 7.15-7.45 
(12H, m) 
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3 2 

2 - C (2S) - 2- C C (2RS) - 2- C4 -'O S>/U;f**>- 3 - (2 
-O^^t+yif;!/) 7x- ;U) - 2- t Ko + ->xf;U] 7i;] -1, 
2, 3, 4 -T- h7 t Knf7^ U>- 7 ->f /M-^vO WfWt^-f-JU 256mgfcJ: 
^-;UT $ > 2. 2ml£-7^ h5t H'n77> 2. 2mltC^*N ££60^39 

?o7h/77^-( mthmm mk^r^/*-* j ->\<= i/n ^jjissiu 

7t;l/7rX©2 - C(2S) - 2- C C(2RS) - 2- C4 — "OSW** 
•> - 3 - (2 -K>v>';M-4-i/jc^;U) 7x-;b) -2-tKo + ->xf;l/) 7 
= y] -1, 2, 3, 4 - f h7 t Kn^-7^ - 7 - ^^-» -N, N 
10 - -J* f-frT-te h T i K 230mg^:?f /Co 
I R (neat) : 3381, 1655. 1649 cm-' 
'H-NMR (CDCls) 

5 ppm : 1. 60-1. 75 (1H. m). 2.05-3.15 (18H, m), 3.71 (2H. t, J=7.2Hz). 

4.50 (2H, s), 4.63 (2H. s). 4.75 (1H. d. J=7. 4Hz), 5.05 (2H. s). 
15 6.63 (1H, s), 6.74 (1H. dd, J=8. 4, 2. 7Hz). 6. 87C1H, d, J=8. 4Hz), 

6.99 (1H. d. J=8. 4Hz), 7.15-7.45 (12H, m) 

#%#J8 

(-) - 2- C(2S) - 2- C C(2R) - 2- C4 - K > >?JM- * > - 3 

20 - (2 is X-^JV) 7 *—J[s) - 2 - t KD + yxf;|/) 7;/) 

-1. 2, 3, 4-f h7tKot7^l/>-?--<m^ -N, N-S>* 

Oi*;U=2- (2-K>v?^t+->xf;i/) "7 ;U = ji- ^-;H59mg fci: 
tmihf-h'J^A 123mg^PK2ml(cSSLs M®Jt#TK^29 a<1 ^kfoz-tz 
25 1 I^^Slfi^-tir^o K^icffieEK^- h >J A-bTKfD^ 100mg©7K20ml^ 

■> 'J #>7*;b4>JEte##-7A?a^ H^'^^^f - <j§£tiigi& : >/tHfcy 
U>= 2 / 1 ) -eiftML. K&tKcQ'O ^;L-= 2 - ( 2 -0^;U^-+'>x.^;U) 
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-4-7'Dt7x^l/=x-fJl/ 173mg£*#fcc 
1 H — NMR (CDC1,) 

6 ppm : 2. 97 (2H, t, J=7. OHz), 3. 68 (2H. t. J=7. OHz). 4. 50 (2H, s), 5. 02 
(2H. s), 6.75 (1H. d, J=8. 7Hz). 7.20-7.40 (12H, m) 

K>i?Jl/= 2 - ( 2 -'<>yW+->xf-;b) -4-yn*7xx;l/=x-f 
;b 24. Og^h^fc Ka 7^ > 200ml Icjg^U 1. 57*r;t/»)ft n - 7**-^ 0 

v'aOt^if;!' 10. 8g©^ h ^ t Kd77> Z00mmmz-95 o Cffi&TKlmx. 
„ 1 BMUKJtSfc-tt-fcaU -X-:? y — ;U 200ml:fc ^tfTKStffc*'}^ HUCA 755mg 
«"III^JOX.^o ^^-35 0 C-e45^Fa^^. ffcg£4. 70ml£-flOX.. 15#Rfii£}$ 

mwt^m-h h u ^^6. 9g<D7K 3oomi^«-)tax.-rx Kmrn^msTtcmmL 

(*tb*«E:'S-*-^>/ff|5Ki^;U=3/l) T?f*S*U tt«(D2- C4-<> 
S^M-^r«>-3- (2 -<>i?;U3r*i'if L ;l') 7 i —AO -2-bKn + ->S 
®?i^;U 19. 9g^^/io 
I R (neat) : 3456, 1735 cm" 1 

'H-NMR (CDC1 S ) 

6 ppm : 1. 21 (3H, t. J=7. 1Hz), 3. 02 (2H, t, J=7. 3Hz). 3. 34 (1H, d. J= 
5. 9Hz), 3.70 (2H. t, J=7. 3Hz). 4.10-4.30 (2H, m). 4.51 (2H, s), 
5.05 (2H, s). 5.08 (1H, d, J=5. 9Hz), 6.87 (1H, d, J=8. 4Hz), 
7. 20-7. 40 (12H, m) 

2- C4 -O 3 - (2 - it fr* & A,) M ~ 

2-t Kd* z/Wmx-f-fr 39.7g£ji^/-;l,40mlics&?§L. %C<%m.WTK 2 m 
m*mt-}- h 'J ^ A7K^57ml«-»D^^^ MTK 1 B^SJ&S itfzo Zifcte 
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K> >?yl/5t-4-->- 3 - ( 2 -K>^;l/^-^->i^-;U) 7x^b] - 2 - t Ko + 
>fi^ge 35. lg£-f#fc 0 

I R (neat) : 3399, 1734, 1719 cm" 1 
1 H - NMR (CDCls) 



(2H, s). 5.16 (1H. s), 6.89 (1H. d, J=8. 4Hz), 7.20-7.40 (12H, m) 

2- C4 -*<>*JJb**i/- 3 - (2 -'OPJls*jr>3-?-Jl>) "7^— AO - 
2 - t KD + i/K» 1. 73g. (S) - 2-7;;-7-tKo*i/fh7'J>A 
10 iti^mWM. 1. lSgfectC^O'/ h 'J TV— A/- 1 --Obs*-*^ h 'J X (i?y^A< 
T^y) ^X*-^A^+t7;^n^X7x- h 1. 95g£-N, N-^f-M 
;UAT S Kllalicfc* Lx affl«J*T«= h U xf^7 5 >1. 23ral£-#D*.*:^ 3 
«FWSJC**fc« K#tt«w7K*AojU ftKi^-^aiULx 

15 -5 a * o -7 h 7 -f - o&m&Mt : v/^Kif^= i / 1 > -cwmw. 

U 2- C 4 -K>i?;U5j-4- ~>- 3 - ( 2 5* fo**- S/x.*-*,) 7 *.=-)\A 
-2-tKo + ->-N- ( (2S) -7-tKo + ->-l, 2, 3. A-rb? 
t Kot7^ U>- 2 -<<iV) T-fe h7; K (J?77fU*7-S^ll) «r»fc 

20 f-yUx— r^lO T^iL, 7€;l/7 7 XO (-) - (2R) -2 - C 4 - ^ > 
/M"*->-3- (2-K>y;l/t*yxf^) 7x-;b) - 2 - k F'o + y-N 
- ( (2 S) -7-tKn + y-l, 2. 3, 4 -f h7 t Knt7^ U>- 2 
->01/) 7th7; K C(S«ttfltSfe(*) 1.08g»tfT*^7T*© (-) - (2 
S) - 2- C4 -s<>i?Jl**'>- 3 - C2 -'Ov^M-^ri'a^U) 7*— ;U 

25 ] - 2 - t Ko + v/-N- ( (2 S) - 7 -b Kn+y- 1, 2, 3, 4 -T" h 
5 t Kdt-7^U>- 2 --<;!/) T-b h7; K (Wl£t£StetiO 0. 94g£-*#*:o 

I R (film) : 3382, 1650 cm" ' 
1 H — NMR (CDCls) 



5 



6 ppm : 3. 01 (2H, t, J=7. 1Hz), 3.71 (2H, t. J=7. 1Hz), 4.50 (2H, s). 5.06 
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<5 ppm : 1. 60-1. 75 (1H. m), 1.85-2.00 (1H, m), 2.51 (1H, dd, J=16. 3, 

7.7Hz), 2.55-2.80 (2H, m), 2.85-3.05 (3H, m), 3.49 (1H, d, J= 
3.3Hz), 3.66 (2H, t. J=7. 4Hz), 4.15-4.25 (1H, m), 4.47 (2H, s). 
4.89 (1H, d, J=3. 3Hz), 5.00 (2H, s), 6.32 (1H, br s), 6.37 (1H, 
d. J=2.5Hz). 6.49 (1H, d, J=8. 0Hz), 6.56 (1H, dd, J=8. 3, 2. 5Hz). 
6. 81 (1H, d. J=8. 4Hz), 6. 85 (1H, d, J=8. 3Hz). 7. 10 (1H, d. J= 
2. 2Hz), 7.14 (1H, dd, J=8. 4, 2.2Hz), 7.20-7.40 (10B, m) 

itfaytSt : d ,l = -59.5° (c=l. 08, MeOH) 

I R (film) : 3387, 1655 cm" 1 
1 H — NMR (CDC1,) 

5 ppm : 1. 60-1. 75 (1H, m). 1.90-2.00 (1H, m). 2.49 (1H. dd, J=16. 3, 

8.3Hz), 2.65-2.80 (2H. m), 2.90-3.05 (3H, m), 3.57 (1H, br s), 
3.69 (2H. t, J=7. 1Hz). 4.15-4.25 (1H, m), 4.49 (2H, s), 4.91 
(1H. d, J=3. 4Hz). 5.02 C2H. s), 6.02 (1H. br s), 6.35-6.45 (2H, 
m), 6.59 (1H, dd, J=8. 3, 2.6Hz), 6.84 (1H. d. J=8. 4Hz), 6.88 
(1H, d, J=8. 3Hz), 7.10-7.40 (12H, m) 

\XM%m. : Ca) d " = -4.8° (c=l. 05, MeOH) 



(-) - (2R) - 2- C4 is- 3 - ( 2 -Oi?jU*lr>X. 

7i-;W -2-fc Kd + ->-N- ( (2 S) -7-t Ka*->- 1, 2 
, 3, 4 --T- h5 t KDt7^ V>- 2 -<<>V) T-tr VT 5 K C{S8H£M1£flO 
1. 08g£-f- fc Ko75 >20b1(c£Fj^L> #-5 > S J * ^;Ux;U7 438 
fi\ £flD;L> znmKMMWLLtzVt.* hUx^y-;i/7;>l. 14g©f hvtK 
n75>l ml MJ- 6 B^fiSWDa&SMLfco }%'&^ SJC^IctK^-SOx.. 

mmm&&mx-?-Ji'&<o&mm,L, mjsl 147— isox:© (-) - ( 1 

R) - 1 - C4 -/<>5?^l/*+*>- 3 - (2 — Oy/Usf-*«>x. J f-^) ;!/ 
] - 2- ( (2 S) - 7-hKa+y-l, 2, 3. 4-fh7tF'ot7^U 
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W W 

>- 2 — OUT x*/ 687mg£:*#*:o 

I R (KBr) : 3430, 3290, 3190 cm " 1 
1 H — NMR (CDC1,) 

6 ppm : 1. 50-1. 65 (1H. m). 2.00-2.10 (1H, m), 2.54 (1H, dd, J=17. 7, 

10. 6Hz), 2. 65-2. 85 (3H, m), 2. 90-3. 10 (5H, m). 3. 72 (2H, t, J= 
7.2Hz), 4.51 (2H, s), 4.62 (1H, dd, J=9. 0, 3.4 Hz). 5.05 (2H, 
s), 6.52 (1H, d. J=2.6Hz), 6.60 (1H, dd, J=8. 2. 2.6Hz), 6.87 
(1H. d, J=8.3Hz), 6.94 (1H, d, J=8.2Hz), 7.15-7.40 (12H. m) 

VcMltWL : Ca) D sl = -47. 9° (c=l. 10, fh7th'n77» 



(-) - (1R) -1- [4 -s<^i?JVJr*--y- 3 - ( 2 -Ov^I^-^jl 
^;U) 7x-;H -2 - ( (2S) - 7- th'a + ->-l, 2, 3, 4-fh7 
b Kat7^l/>- 2 - 'OUT 5 y) 450mg£m<tjt f- V > 4 mllZig 

m^m^T 5 IS^TKKIb^ h U *J»7ki&m 860 /zl *5«fctf 2 -:/n*r-N 
, N-^f;U7-lrh7 5 K 143mg£ra#dJ0*.*:*gU MifiTK 3 H$figRjS<*-t*-*: 
o SJ&jScIC 2 -:/a*-N, N-i^y 9- JUT 4s VT I K 143mg£ri&#D L x Mt-M 
MTtC mPIIfS^tt^ -?i W i > 267 //l £:flO;L> SOftmfitW Ltz 0 

i/ 'J * *&(*:*7 7A^o7h/77-( - (7§ai^ : 0«jc.*-;1/) -ems? 

U (-) - 2 - ( (2 S) - 2 - C C (2 R) - 2 - (4 i?Jl/3t 

iris - 3 - ( 2 - s<y*J is As) 7 i— -2-t Ko^->xfW 
7; >/) -1, 2, 3, 4 - f h7 t KPt7^ U> - 7 - -N, 
N-->7W*h7; K 410mg£-»fc o 

I R (neat) : 3410, 1656 cm" 1 

1 H — NMR (CDCls) 

5 ppm : 1. 50-1. 65 (1H. m). 2.00-2.10 (1H, m), 2.56 (1H, dd, J=15.7, 

8. 4Hz), 2.65-3.10 (14H, m), 3.72 (2H, t. J=7. 5Hz), 4.51 (2H, s), 
4.60-4.70 (3H, m), 5.06 (2H, s), 6.58 (1H, d. J=2. 7Hz), 6. 74(1H. 
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dd, J=8.4, 2.7Hz), 6.88 (1H, d. J=8. 4Hz). 6.99 (1H, d, J=8. 4Hz), 
7.15-7.45 (12H, m) 
Jtifrfc^: Ca) 0 ,5 =-41. 1° (c=1.00. MeOH) 

###19 

(-) - 2 - C (2 S) - 2 - C C (2 S) - 2 - (4 -K> 5*yM-*S/ - 3 

- (2 -^>^/U*+->jc.^-7I/) AO + r^yj 
-1. 2, 3, 4 --r t Kot7^ U>- 7 — N, N-v?/. 

##09 8 T?f#fc (-) - ( 2 S) - 2- [ 4 -^<>x;U^^->- 3 - (2-^ 
>>>;M-+>J^;U) 7x-;l/) -2-tKo + y-N- ( (2S) - 7 — b K 
n + 2, 3, 4-fh7tKat7^l/>-2--<;l/) 7th7; K ( 

i«8St<Mtfsfe#) ^ffl^x #%«8 ti?i«iicsflj*i«fccJ t «ya*ftv^ (-) 

-2 - C (2 S) - 2- C C ( 2 S) - 2- C4 - 'O v^U* + -> - 3 - (2 - 
'Ov^M-^v'JC^U) 7*.=./l0 - 2- t Kn + ->xf;b] 75 y) -1. 2 
, 3, Ko^-T7^U>-7--T ;UtJ- 4- •» — N, N-^^^^T-b 

I R (neat) : 3409. 1655 car* 
'H-NMR (CDC1,) 

6 ppra : 1. 50-1. 65 (1H, m), 2.00-2.10 (1H, m), 2.57 (1H, dd. J=16. 0. 

8.8Hz), 2.65-3.10 (14H. m), 3.71 (2H. t. J=7.2Hz), 4.50 (2H, s), 
4.55-4.65 (3H. m), 5.05 (2H. s), 6.64 (IB, d, J=2. 7Hz), 6.73 
(1H. dd, J=8. 4. 2.7Hz), 6.87 (1H, d, J=8. 4Hz), 6.98 (1H, d, J= 
8. 4Hz). 7. 15-7. 45 (12H, m) 

itti&tm : (a) D 31 = -24. 2° (c=l. 08, MeOH) 

(-) -1- C2- C (2S) -2- C C (2R) -2- t 4 > >?7^5J-4■ 
■>— 3 - ( 2 Jri**.?- A?) 7x-W — 2 - t Ka + yxf;i/] y 
-1, 2. 3, 4 - Th5t Ko7-7^L/> - T-^/l/^ + y] T-tr^-;U 
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3 t°o «J i?> 

8 ~cmtz (-) - (2R) -2 - C4 -'<>^;M-*>- 3 - (2-< 
>5>4/*-*">.x*-4/) 7x-;l/] - 2- t Kn + y-N- ( (2S) - 7- tK 
o*->-l, 2, 3. 4-fh7tKDt7^1/>-2--f;W 7-t|«7; K ( 

*5iCf*D.3a*ffV^ (-) - 1 - C2 - C (2 S) - 2 - C C ( 2 R) - 

2- (4 3 - (2 -'OSM'sr + S'.x^AO 7*— ;10 -2 

-kKo + J/ifA/) 7;/] — 1. 2. 3, 4-f h7tKot7^l/>-7 

I R (neat) : 3401, 1652 cm"' 
1 H — NMR (CDC1 S ) 

<5 ma : L 40-1. 75 (1H. m), 1.80-2.10 (5H, m), 2.50-2.60 (1H, m), 2.65- 

3.10 (8H, m), 3.45-3.55 (4H, m), 3.72 (2H, t, J=7. 3Hz), 4.51 

(2H. s), 4.55-4.65 (3H. m), 5.06 (2H, s). 6.65 (1H. d, J=2.7Hz), 

6.74 (1H, dd. J=8.4. 2. 7Hz). 6.88 (1H. d, J=8. 4Hz), 6.99 (1H, d, 
J=8. 4Hz), 7.15-7.45 (12H, m) 

ttfizlt&. : C a ) D * 6 = - 41. 4° (c=0. 59. HeOH) 

(-) -1- [2 - C(2S) - 2- [ C(2R) - 2- C4 -/OS?*** 
is - 3 - ( 2 -sO¥Jl<**r~>^1-Jl<) -7 -2-th'D + yx^) T 

= y*D-l, 2, 3, 4-f h7hKnt7^U>-7-fW+y) 7*f^ 

##^J8-e^^ (-) - (2R) - 2- C4 -K> v>;U5j-^>- 3 - C 2 — "< 
>i?;M-*S/.x*\;W Ti— - 2 - fc Kn + y-N- ( (2S) - 7-tK 
a + y- 1 , 2, 3, 4 -f h7 t Knt7^ U>- 2 -'f ;W 7th7; K ( 

i£8ittSt£#) a-7nmf;l/txg ^>^:ffli^ ###J8 iHtifcRje 
*5J:t«8.»&m^ i*!*© (-) - 1 - (2 - C (2 S) - 2 - C C (2 R) - 
2- C4 -^<> *?Jl**is- 3 - (2-K>y;|/t + yif;V) "7^— W -2 
-tKn*yif;H 7W) -1, 2, 3, 4 -f t Knt7^U>- 7 
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I R (neat) : 3395, 1649 cm-' 
•H-NMR (CDC1 9 ) 

6 ppm : 1. 30-1. 70 (9H, m). 1.95-2.05 (1H, m), 2.50-3.10 (9H, m), 3.45- 
5 3.60 (4H. m), 3.72 (2H, t, J=7.2Hz), 4.51 (2H, s), 4.55-4.65 

(3H, m), 5. 06 (2H, s). 6. 65 (1H. d, J=2. 7Hz). 6. 73 (1H, dd. 
J=8. 4, 2.7Hz), 6. 88 (1H, d, J=8. 4Hz), 6.95-7.05 (1H. m), 7.15- 
7.45 (12H. m) 
it^Tfefi : Ca) d so =-78. 1° (c=0.52, CHC1 S ) 

10 

(-) -4- C 2 - C (2S) -2- [ ( (2R) -2- U-sOifJU** 
- 3 - (2 -<<-s*J)],**-i/x.f-A,) 7i^) -2-tKo + ->xf;W T 
573-1, 2, 3, 4 -T- h-5 t Ko^7^l/>- 7 T-te?-)\> 
) y > 

15 ##0|8-eW7t (-) - (2R) -2 - C 4 -K>-;>;M-+->- 3 - (2-^ 

>S*;M-4-->je.?-;U) -7^1—^3 -2-tKo + y-N- ( (2S) -7-tK 
n + •> - 1 , 2, 3, 4-fh7kKDt7^L'>-2-^;l') 7th7i K ( 

fcJ:tf#i31£mK (-) - 4- (2 - C(2S) - 2- (C(2R) - 

20 2 - [ 4 -sOitJl,***/- 3 - ( 2 -K>S?;M-^->i^A<) :7i-=.;U) -2 
-tKD + ->x^) 7;;} -1, 2, 3, 4 -f h7t Fot7^U>- 7 

I R (neat) : 3403. 1655, 1649 cm" 1 
'H-NMR (CDC1 S ) 

25 <5 ppm : 1. 40-1. 80 (4H, m), 2.00-2.10 (1H, m), 2.50-3.10 (9H. m), 3.40- 
3.75 (9H, m), 4.51 (2H, s), 4.55-4.65 (3H, m), 5.06 (2H, s), 
6.64 (1H. d, 3=2. 7Hz), 6.72 (1H, dd, J=8. 4, 2. 7Hz), 6.88 (1H. d. 
J=8. 4Hz), 6.95-7.05 (1H, m). 7.15-7.45 (12H, m) 
itm^tm : Ca) o 3 0 =-46. 9° <c=0. 52. CHC1 3 ) 
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t> *> 



# *zm i o 

2 - C(2S) - 2- C CC2RS) - 2 - t Ku*-> - 2 - (4-kh'p + 
•>-3-tKn + i/^f;l,7x-;W xf;H 7;;] -1, 2, 3, A-f-b 

(S) — 2 — (2 -7; - 1, 2, 3, 4-f Kot7^L/>-7- 
-T;U*^» i^S^^MMSMS 42. 5g»C7K 500ml&cm{by 1000ml £-»D;L 

. *.ftm&Tiz8tm7km-}- v- u ^a 19. og^*. 1 mmmnLtz 0 ^mm&&i&. 

- i>V ^U*;UAT 5 K 370mlt;:zg^U -10°C^^Tf- 2 - 7o*- 1 - (2 
, 2 - ( 1 . 2-dD-l, 3 - 6 — f Ar) - 1 - 

-X.^/> 21.0g<DN, N--^^fM^A7; K 220mli§&£flO*.*:8U O^C"? 
H»MTO*«A:. S&S££-lO°C{;:#*pU M#TK7K3S<b**3S^- h U -7 A 
14.0g&ftO;U U:> -X\^y-;U 180ml^:»0^.^^i. 0 1 B^SfiS o 

A-e^L. MffiTJ-^^S^Lfco ^S^-r h7kh'o77> 350ml Ki§ 
^L> h'Ji^y-^7; > 22g3-fl0 12B#F B m^ilSf£ Lfco SfC 

&JC7K£fla*^®^^;i'-efibtiiL. ta7K^^'*->*AT?$£*&L/c 0 
«ETlc»tt6*S*8U ££S4^->'J rt^Uc|DEEi£{*#7A?oT h/77>t - 
: mm^+ji'/^? j 7 / 1 ) -eltSSU r^e r 2 - 

C(2S)-2- CC(2RS)-2-(2, 2-i?^fJK>'/ (1, 2-d 
] - 1. 3 6 - 2 - t h'a + i/xf;!/) 7i^) - 1. 

2, 3, 4 -T- h-7 t Kat7^ U>- 7 ->OM-4-vO fj=Sgj^;U 12. 7g£-*# 

/Co 

I R (KBr) : 3304, 1758, 1737 cm " 1 
'H-NMR (CDC1,) 

6 ppm : 1. 30 (3H, t, J=7. 1Hz), 1.45-1.70 (7H, m), 2.00-2.10 (1H, m), 

2.50-3.10 (7H. m). 4.27 (2H. q. J=7. 1Hz), 4.55-4.65 (3H, m), 

4.84 (2H, s), 6.61 (1H, s), 6.69 (1H. dd. J=8. 4. 2. 6Hz), 6.79 
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(1H. d, J=8. 4Hz), 6.99 (1H, d, J=8. 4Hz), 7.02 (1H, s), 7.13 (1H, 
d, J=8.4Hz) 

2 - ( (2S) - 2- [ ( (2RS) - 2- (2, 2 - >M CI, 
2-d] -1. 3 - -J1r*-*y^- 6 -<<)V) - 2-tKa+v/xf;l/] 7;^] 
-1, 2. 3, 4 - r h 7 t K d ^- 7 ^ U > - 7 - ^ /l/^ + ftKif-/Hl. 5 
g &1.2- ! J* b*is^?>15mllzMmL, VfZVXV ^$k*>Ufr £ 1 &5£ig& 252 

23. 3g3:fln*.*:^ Bt^J^;U-eft&{±iU tSftJ^lft^KS^- h U ^ATK^^cta' 

e«a**>U ft *f Jl'tpBEi&faiy ^ 2* ? u-? Y*?^-? * - (*g{±}j&BS : gfc&ji^/i,/ 
jc^y-yu= 5/ 1 ) T?*t$!JL. 7*^7rXO 2 - ( (2S) - 2- ( ( (2 
RS) - 2 - t Kn + y- 2 - (4 - t Ko + ->- 3 - t KD + i/yWx- 
xf;p) 7?y) -1, 2, 3. 4-fl«7kKDt7^l/>-7-^;l/t 
P&J^^7.2g£*§*r 0 
I R (KBr) : 3191, 1763, 1752. 1738 cm "* 
1 H-NMR (DMSO-d.) 

5 ppm : 1. 15-1. 25 (3H. m). 1.35-1.55 (1H. m), 1.70 (1H. br s), 1.85-2.00 
(1H, m). 2. 35-2.50 (1H, m). 2.55-3.00 (6H, m), 4.10-4.20 (2H, 
m). 4.40-4.55 (3H, m). 4.65-4.70 (2H, m), 4.94 (1H, br s), 5.08 
(1H, br s), 6.55-6.70 (2H, m). 6.69 (1H, d, J=8. 2Hz), 6.95 (lfl, 
d, J=8. 2Hz), 7.01 (1H, d, J=8.2Hz), 7.25-7.30 (1H, m), 9.17 (1H, 
br s) 



mmm 1 1 

4 - C(2S) - 2- (C(2RS) - 2- (2. 2 - i> Jf-J^'OV CI, 
2 - d] - 1 , 3 - 6 - 2 - t Kn + v/ifW 7* $ / } 

-1, 2, 3, 4-f h7t Ko^-7^U>-7--T ->3 — N , N - vV 
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(S) - 4- (2-T;/-l, 2, 3, 4-fh7t Kot7^l/>-7- 
-Ob;*^-» -N, N- SM^H&KT i K 263mgfc e fctf h U xf ;UT 5 > 360 
#1 N-^f A-^;l/A7; K5n»Hc^^L> 2-"/nt-l- (2, 2 

(1, 2-dJ-l, 3 - 6 -JJV) - 1 -i^ 

5 /> 245mg©N, N-^>^*^A7i K 2 ml&&£*HM£#TfC;j!jn*.. 25# 

fSSJfc^-tffco MC^«tlC3(K^«t^T{w7K^b^^^ h U 220mg*5cta f 

^SI^Jw h y -A- 7 ^ > 260mg<E>T- t Kp77 > 7 mlig&-£flD;i. 12 

io BSFdWmawgafcLfco s^f-7K^r»n^.. ^se^^i^fstb u MtKisek 
*7A?n7h^7^ - (^tb^«? : m&x-'i-fr/x-? j -)\>= 1 ) -eft 

m U 7^7 7 X©4 - C ( 2 S) - 2- CCC2RS) - 2- (2, 2 - 5> 
yf;K>-/ (1, 2-dD-l, 3-^H>-6-^) - 2- bh'o* 
15 i/x.*-j\,) T$y) -1, 2. 3, 4-fh7bh'ot7^l/>-7-^W 
•» -N, N-i^y l-fr&mrr X K 165mg^#^o 
I R (KBr) : 3445, 1631 cm 
'H-NMR (CDC1,) 

5 ppm : 1. 53-1. 70 (7H, m). 2.00-2.20 (3H, m). 2.45-3.10 (15H, m), 3.95- 
20 4.05 (2H, m). 4.60-4.65 (1H, o). 4.85 (2H, s), 6.60 (1H, s), 

6.65-6.75 (1H. m), 6.80 (1H. d, J=8.4Hz), 6.98 (1H. d, J=8. 4Hz). 
7.03 (1H, s), 7.10-7.20 (1H, m) 



25 



num i 

2 - C(2S) - 2- C C(2RS) - 2 - t K o + y- 2 - ( 4 - t H'o + 
y-3-t Ka + ->yf^7i^) xf^l/) 7;/) -1, 2, 3, 4 --f- h 
7bKo^-7^>-7-'f;l'**y) — N, N- v^^f ;l/7* h7 ; K (ft^ 

2 - ( (2S) - 2- C C (2RS) - 2- tKo + y-2- (4-tKo* 
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3 - b KD + Wf;l/7x- A/) if A) 75;) -1, 2, 3, 4 -f h 
■7 t Kot7^L/>- 7 ->fyl/^"+>] 8*&if A 2. 00g£vM f AT i >17. 9 
g Of h7k Kp77 >10mli§i£Ki&^U &Wtp65°C-ezmr3Rfo£-&fro S 

□7^77^ - : ^dd^w^;-^ io/i) -eiitsat 

„ 7^7 7X0 2- C (2S) - 2- C C (2RS) - 2-tKn + ->-2- 

(4-hKo + i/-3-b Ka + '>yf^7x^W if AO T $ J ) - 1 , 2 
, 3. 4 -f h-5 k. Kot7^ U>- 7 — f — N. N-^> 

h 7 i K (-ffcl^ 1 ) 1. 58g£rt#*:o 

I R (KBr) : 3395, 1652 cm "* 

'H-NMR (CDC1,) 

c5 ppm : 1. 50-1. 65 (1H, m), 1.95-2.10 (1H, m), 2.45-2.60 (1H, m), 2.65- 
- 2.85 (3H, m), 2.85-3.00 (6H, m), 3.05-3.10 (3H. m), 4.55-4.70 
(3H, m). 4.75-4.85 (2H, m), 6.55-6.65 (1H, m), 6. 65-6.75 (1H, 
m), 6.80-6.85 (1H. m), 6.90-7.05 (2H, m), 7.10-7.20 (1H, n>) 

2 - C(2S) - 2- C [ (2RS) -2-b Kn + ->-2- (4-tKo + 
•>-3-tFn*->^Jl'7i-;l/) .x-fAO 7;/) -1, 2. 3, 4-fh 
■5 t Kn*-7^l/>- 7 ->} T-fe h7 5 K 0ft^$J 2 ) 

7^1/ 7 r X 

I R (KBr) : 3410, 1666 cm"' 
'H-NMR (DMSO-cU) 

6 ppm : 1. 40-1. 75 (2H, m). 1.85-2.00 (1H, m), 2.40-3.00 (7H, m), 4.30- 
4.35 (2H, m), 4.40-4.55 (3H, m), 4.93 (1H, br s), 5.08 (1H. 
br s), 6.60-6.75 (3H, m), 6.90-7.05 (2H. m). 7.25-7.30 (1H, m), 
7.35 (1H, br s), 7.44 (1H. br s), 9.15 (1H, br s) 
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4 - C2 - C(2S) - 2- CC(2RS) - 2 - fc Kd+>- 2 - ( 4 - b 
KD + y-3-bKo + ->^f;l/7i^l/) xf;W 7i;) -1, 2, 3, 4 

) 

y -€•;!✓ -7 T x 

I R (KBr) : 3400, 1645 cm"' 
'H-NMR (DHSO-d.) 
6 ppm : 1. 35-1. 80 (2H, m), 1. 85-2. 00 (1H. m). 2. 35-2. 95 (7H. m), 3. 35- 

3.65 (8H. m), 4.40-4.55 (3H, ra), 4.70-4.75 (2H, m), 4.89 (1H. 

br s), 5.03 (1H, br). 6.55-6.75 (3H. m), 6.90-7.05 (2H, m). 

7. 25-7.30 (1H, m), 9.13 (1H, br s) 

1- .C2 - C (2S) - 2- C C(2RS) -2-bKo*->-2- (4 - b 
Kn + iz-S-tKo + i/^f^x-W xf;W 7;/) -1. 2, 3, 4 
-•7- h-7 b Kot^7^U>- 7 + 7 b°^'JS?> Offc^ft 4 

) 

7^1/ "7 r * 

I R (KBr) : 3381. 1635 cm ~ l 
'H-NMR (CDCli) 

6 ppm : 1. 35-1. 80 (7H, m), 1.95-2.10 (1H, m). 2.40-3.10 (7H. m), 3.40- 
3.65 (4H. »). 4.55-4.65 (3H, m), 4.85 (2H. s). 6.60-6.75 (2H, 
m). 6.80-6.90 (1H, m). 6.97 (1H, d, J=8. 3Hz), 7.06 (1H, d, J= 
2. 1Hz). 7. 17 (1H, d, J=8. 1Hz) 

1- C 2 - C (2S) - 2- C C ( 2 R S) - 2 - t Ko •> - 2 - ( 4 - b 
h'D*v/-3-t F'o + ->yf;l/7i-M xf;H 7; y) - 1 , 2, 3. 4 
-fh7bKot7^l/>-7-<;^ + -» T-tarf-AO b°n>Jv>> (Yb^ 5 
) 

7*^7 r X 
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I R (KBr) : 3374. 3304, 1645 cm -» 
'H-NMR (CDC1 S ) 

S ppm : 1. 50-1. 65 (1H, m), 1.80-2.10 (5H, m), 2.40-2.55 (1H, m), 2.65- 
3.00 (6H, m). 3.52 (4H. t. J=6. 9Hz). 4.50-4.65 (3H, m). 4.75- 
4.85 (2H. m). 6. 55-6.75 (2H. m), 6.80-6.85 (1H. m). 6.95-7.05 
(2H. m). 7.10-7.15 (1H. m) 

mmm 3 

(-) - 2- CC2S) - 2- CC(2R) - 2 - t Kn + ->- 2 - (4-t 
Ko + y-3-t Ko + i//f;l,7x-yl/) xf;p) 7;7) -1, 2. 3, 4 
-fh7kKDt7^U>-7-^^t+-» -N. N-i?^f;l/7-th7i K 
«t&®) 6 ) 

(-) - 2- C ( 2 S ) - 2- CCC2R) - 2- (2. 2 -*J 
CI. 2-d) -1, 3 - : J**-*>- 6 --f/U) - 2 - t Ko + yxf^) T 
-1. 2. 3, 4-fh7tKa^-75'l/>-7-'fm-» -N, N 
-•^y ^;UT4r hT 5 K 192mg£l, 2 - i? * b*i'^?> 3. 8aH^^L, * 
^S9tTt 1 4. 2ml£rflDX.. ^STfC 2 B^^lC^-tr^o KJS&Kfi&ifa 

- (^th^*«: i^^^;u/jc^y-;u=5/i) -erasugu ^^y-^«t>)ii 

te& 175— 176^C<D (-) - 2- ( (2S) - 2- ( C (2 R) - 2 - 
b Ko^->- 2 - (4-t K0 + ->- 3 - t Ko + y^f^7x^) J^;10 
TS/J -1. 2. 3, 4 -T- t Ko*-7* L/>- 7 - << )\,Jt*ri/} — N, 
N-yyf;P7-th7 5 K «b^6) 142mg^#^ 0 
I R (KBr) : 3363, 1648 cm 
'H-NMR (DMSO-cU) 

6 ppm : 1. 40-1. 50 (1H. m), 1.65 (1H, br s), 1.85-1.95 (1H, m). 2.43 (1H, 
dd, J=15. 8. 8. 4Hz). 2.55-3.00 (12H. ra). 4.40-4.55 (3H. m), 4. 70( 
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2H, s), 4.95 (1H, br), 5.05-5.15 (1H. m). 6. 55-6.70 (3H. m). 
6.93 (1H, d, J= 8.3Hz), 7.00 (1H, dd, J=8. 2, 2.0Hz), 7.27 (1H, 
d, J=2. 0Hz), 9.20 (1H, br) 
&M%g. : C«0 d i5 =-80. 0° (c=l. 03. AcOH) 

5 

HJ60I4 

(-) -1- C 2 - C(2S) - 2- ( C(2R) - 2-tKn + ->-2 - ( 

4 - t Kd + ->- 3 - k Kd+-» f-;i7x- ;iO T S y ) — 1. 2, 
3, 4 t 7 --OM^x) T t'og-?> «t 

10 7 ) 

###J 5 -Clifc (-) -1- C2 - C(2S) - 2- C C(2R) - 2- (2 
, 2 - y > V tl, 2-d) -1, 3 - + 6 ->T/U) - 2- 

bFo+vxf;!/) 7;;) -1, 2, 3, 4-fh7tKa7-7^l/>-7- 

-op**^) r-fe^^) t°a u mmms tmmizL~cM£L 192— 

15 195°C C?l*§ifl?§& : y * y -AO <D (-) - 1 - C2 - C (2 S) - 2 - C [ 
(2R) - 2- t F'p + ->-2 - (4-bKD + ->-3-t h'a + ->y^7x 
-=./!,) T 5 y 3 - 1 . 2, 3. 4-^-h^t Knt7^l/>-7-^;b 

T-b^;lO t°a<J^> at^4»7) 
I R (KBr) : 3327. 1646 cm " 1 
20 1 H — NMR (DMS0-d 6 ) 

5 ppm : 1. 40-2. 00 (7H. m). 2.43 (1H. dd. J=16. 1, 8. 7Hz). 2.55-3.00 (6H. 

m), 3.31 (2H. t, J=6.8Hz). 3.45 (2H, t. J=6. 8Hz). 4.40-4.55 (3H. 
m). 4.62 (2H. s). 4.93 (1H, br s), 5.08 (1H, d. J=3. 7Hz). 6.55- 
6.75 (3H. m). 6.93 (1H, d. J=8. 3Hz). 7.00 (1H. dd. J=8. 2. 
25 2. 0Hz). 7.27 (1H, d, J=2. 0Hz), 9.17 (1H, br s) 

ittaJt& : Ca) d 89 =-71. 3° (c=l. 12. AcOH) 

(-) -1- C2 - C (2 S) - 2- C C (2S) - 2 - t Ko + y-2- (4 
-bKD + ->-3-tKD+->yf^7x-;l/) xf;H 7;/) -1, 2. 3 
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, 4 -7- h7 t Kot7^ U>- 7 --f ;M-*->] T*z1~)\A b°o>J^> at£ 

m-zme-emtz (-) - i - c 2 - c(2S) - 2- cc(2S) - 2 - (2 

, 2-y>^K>7 (1, 2-<n-l, 3 - v 5 **-^- 6 -^Ol/) - 2 - 
kKo + ->xf;|/) 7;;) -1, 2, 3. 4 --f- h -7 b Kdt*7 b >- 7 - 
-fy|/4-*S/] T-trTvU) t°o 'J Hi&#|3 i|5li{:LT7t;b7 7 7 

© (-) -1- C2 - C(2S) - 2- C C(2S).-2-tKo*->-2- ( 

4 - t Ko + •> - 3 - b h' d + •> ^ f ;l/7 x-;W 7^/) -1, 2, 
3, 4-fh7tKD7-7^l/>-7-^W-» 7-t??-;l/) fc°oi;^> (>fb 

I R (KBr) : 3297, 1645 cm " 1 
'H-NMR (DMSO-de + D s 0) 

5 ppm : 1. 40-1. 50 (1H, m). 1.70-2.00 (5H, m), 2.41 (1H. dd, J=15. 6, 

8. 4Hz). 2. 55-2. 95 (6H, m), 3. 28 (2H, t, J=6. 8Hz), 3. 41 (2H, t, 
J=6.8Hz), 4.45 (2H, s), 4.51 (1H, dd, J=8. 4, 4.1Hz), 4.59 (2H. 
s), 6.58 (1H. d, J=2. 6Hz), 6.63 (1H, dd, J=8. 4, 2. 6Hz), 6.69 
(1H, d, J=8. 2Hz), 6.93 (1H. d, J=8. 4Hz), 7.01 (1H, dd, J=8. 2, 
2.0Hz). 7.25 (1H, d, J=2. 0Hz) 
ifc^S : (a) □ ss =-45. 8° (c =1. 00, AcOH) 

(-) - 2- C(2S) - 2- CCC2S) - 2 - t Ko+y- 2 - (4-fcK 
D4->-3-tKa*^f4/7xz;l/) xf-A') 7;/) -1, 2, 3, 4- 
xh7t F'of7^l/>-? --Ol^+vO — N. N-y^ "f-Jl^T-ir h7; K ( 
9 ) 

#%0>J 6 -C^fc (-) - 2- C(2S) - 2- C CC2S) -2 - (2, 2 - 
v?^tvW^>V (1, 2-dD-l, 3-i?m>-6-^;l/) - 2- th'a 
+ ->x^;L.) 7;/) -1, 2, 3. 4 -f h7k Kot7^ U>- 7 
+ — N, N- *J* ?-)V7-t bT ^ K£ffH^ ^Sg^iJ 3 i|Hl*i^LTT^;l/^ 
rXO (-) - 2 - C (2S) - 2- C [ (2S) - 2-th'o + y-2- (4 
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-tKo + ->-3-bh'a + i/^f/l/7x-^) xf;P) 7;;) -1, 2, 3 
, 4 -7- h-7 t Kot7^ U>- 7 -N. N-i>^f-^T-fe 

I R (film) : 3297, 1650 cm"' 



<5 ppm : 1. 50-1. 65 (1H, m). 1.95-2.05 (1H. m), 2.46 (1H, dd, J=15. 6. 

8. 7Hz), 2.65-3.00 (9H, m), 3.07 (3H, s), 4.52 (1H, dd, J=8. 8, 
3. 6Hz), 4.62 (2H, s), 4.71 (2H, s), 6.58 (1H, d, J=2. 6Hz), 6. 69 
(1H. dd, J=8. 4, 2. 6Hz), 6.78 (1H, d. J=8. 3Hz), 6.90-7.00 (2H, 



JtJS^tS : Ca] D "=-25. 6° (c=l. 06. MeOH) 

4 - C (2 S) - 2-C((2RS)-2-t Ka*->- 2 - (4 - t Ko*-> 
-3-kKD + i/^f;l/7i-;l/) xf;l/) 7iy) -1, 2, 3, 4--rh-5 
15 tKDt7^l/>-7-^m-» -N, W - 'J * * fr&mT I K at^fc 
1 0) 

#%09 1 1 4 - C(2S) - 2- C C(2RS) - 2- (2. 2-i?^ 

fM>7 (1, 2-dD-l, 3-mt>-6-f;b) - 2- tKo + -> 
xf;b) 7;/) -1, 2, 3, 4 -f h 7 t Kot7^ U> - 7 - - f •> 

20 ] — N, N-zS/?-JU&mT I K*fflV\ HiS«?iJ3 iimi:LT7^7r X© 
4 - C (2S) - 2- C C (2RS) - 2- b Ka^y- 2 - (4-tKa + -> 
-3-tKn+i/>f;l/7xx;l/) 7;/) -1, 2, 3, 4-rh5 

tKa^7^U>-7-'fmy) -N, N - i? / *- Jb&WtT I K ttk^&l 
1 0) &'&tz 0 

25 I R (KBr) : 3438. 1623 cm ~ l 
'H-NMR (DMS0-d 8 ) 

6 ppm : 1. 40-1. 55 (1H, m). 1.85-2.00 <3H, m), 2.40-3.00 (16H. m), 3.85- 



5 



'H-NMR (CDCIO 



10 



m), 7.07 (1H. dd. J=8. 3. 1. 9Hz) 



3.95 (2H, m). 4.45-4.55 (3H. m), 4.90-5.00 (1H. m), 5.05-5.20 
(1H. m), 6.60-6.75 (3H. m), 6.93 (1H, d. J=8. 5Hz). 7.01 (1H. d. 
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J=6.8Hz), 7.25-7.30 (1H, m), 9.17 (1H, br s) 

(-) - 4- C2 - CC2S) - 2- C C (2 R) - 2 - b Ko + v-2- ( 
4-tKn + ->-3-th'D + ->^Jl/7x^l/) xf;H 7;y] -1. 2, 
3, 4 -T- t Kot7^ U>- 7 -^;l//J-^*>] 'J > (ft 

^11) 

^nm5~emtz (-) - 4- C2- C(2S) - 2- CC(2R) - 2- (2 
, 2-£^*vU'<>'/ Cl, 2-d)-l, 3 -i?**-9->- 6 --OP) - 2 - 
t Ku^jl^I/} T $ y ) -1. 2. 3. 4 --x- h5 t Kot7^ U>- 7 - 

CD (-) - 4- (2 - C ( 2 S) - 2- CCC2R) -2-t Kd*>/-2- ( 
4 - t Kd + -> - 3 - t Ko + «>/f;l/7x^;l/) .x^>rt/) 75;) -1, 2, 
3. 4 ; -ff«7l:KDt7^L'>-7-'f;l/t4 1 y) T-fe^;l0 ') > at 

^11) Srlf *o 
I R (KBr) : 3400, 1647 cm" 1 
'H-NMR (DMSO-d.) 

8 ppm : 1. 35-1. 75 (2H, m), 1.85-1.95 (1H, m), 2.30-3.00 (7H, m). 3.40- 
3.65 (8H, m), 4.40-4.55 (3H. m). 4.73 (2H, s), 4.90-5.00 (lH.m). 
5.08 (1H, d. J=3. 9Hz). 6. 60-6.75 (3H, m), 6.94 (1H, d, J=8. 2Hz), 
7.00 (1H, dd, J=8.2, 1.8Hz), 7.27 (1H. d, J=1.8Hz), 9.18 (1H, 
br s) 

ittfcltm. : Ca) D 26 = -53. 2° (c=0. 53, MeOH) 

(-) -1- C2 - C ( 2 S) - 2- CC(2R) - 2 - t Ko+y- 2 - ( 
4-t Kn + i/-3-t Kn + i/^f-^7i^;l/) xf/l.) j;/) -1, 2, 
3, 4 - f h7 t Kot-7^ L/> - 7 - -f/l/t + y] 7*z=f-)\,} h°^< U ^ > «t 
1 2) 

5 T:-mtz (-) -1- (2 - C(2S) - 2- [ C (2R) - 2- (2 
, 2-^yf;K>«/ (l, 2-dD-l, 3 - 6 - 2 - 




fc Kn^^^U) 7iy) -1. 2. 3. 4-fh5b Knt7^U>- 7 - 
-OM'+v') T-t?^;l/) tf^'J HJ6^3 ilHjt^JCLTSlfe^ 167- 

170°C (*W*£il) © (-) -1- C2 - C(2S) - 2- CCC2R) - 2 - 
t Ko + i>- 2 - (4 - t Ko + ->- 3 - t Kd + t^u? i^.;U) 
5 7$y] -1. 2, 3, 4-fh7tKDt7^l/>-7--f^-» 7-fcr?- 
/10 h-^ U y > 1 2 ) &mtz 0 

I R (KBr) : 3346, 1645 cnT 1 
'H-NMR (DMSO-d.) 

S ppm : 1. 35-1. 80 (8H, b), 1.85-1.95 (1H, m), 2.35-2.95 (7H, m), 3.30- 
10 3.45 (4H, m), 4.40-4.55 (3H, m), 4.68 (2B, s), 4.93 (IB, br), 

5.07 (1H, br s), 6.62 (IB, d, J=2.4Bz), 6. 64 (1H, dd, J= 8.2, 
2. 7Bz), 6.69 (IB, d, J= 8. 2Bz), 6.94 (IB, d, J= 8. 3Bz), 7.00 
(IB, dd, J=8.2, 2.2Bz), 7.27 (IB, d, J= 2. OBz). 9.17 (IB, br) 
itmjftm. : CflO d 25 =-60. 3° (c=0. 50, MeOB) 

15 

(-) - 2- C(2S) - 2- C C ( 2 R) -2-h + (4-b 
Ko + y-3- (2-t Ko + yif-W 7x- >>U] 75/) -1, 2 

, 3. 4 -7=- t Kcf? 1 -^ 7 ;l/?J- + ->] -N, N- i?^ ?-;UT-te 

20 h7; K Wbdttl 3) 

^ms-nntz (-) - 2- C(2S) - 2- CC(2R) - 2- C4 -O 
S^M'+S'-a- (2 -^>i?;L-t*i/xf;i/) - 2- tKo + ->x 

fA) 75/) -1, 2, 3. 4-fh7t Knt7^l/>-7-^^+yJ 
— N, N-^/W-th7; K 390mgfcefc #10%^ A^3g30mg£-I£l? 3 
25 mlicjgjgU IS. 7k^5?fflMTC16B#p B 1«t^L/-Co ttttt*£*U *>%L*mEE 

<E> (-) - 2- C(2S) - 2- C C (2 R) - 2 - t Ko + y- 2 - (4 - t 
Ko + -> - 3 - ( 2 - t Fa^v'Ji^^U) 7x^) jc^-AO 75/) — 1 , 2 
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, 3, 4 - ^h^t Kot7^U>-7 --T;byf^->] -N, N - *-;l>7-fe 
h7; K 1 3 ) 235mg£*#*:o 

I R (KBr) : 3310, 1654 cm ~ 1 
1 H — NMR (CDC1,) 

6 ppm : 1. 50-1. 65 (1H, m), 1.95-2.10 (1H. m), 2.52 (1H. dd. 3=17. 5. 

9. 8Hz). 2.65-3.05 (11H, m), 3.09 (3H, s), 3.90-4.00 (2H. m), 
4.61 (1H. dd. J=8.8, 3. 8Hz), 4.64 (2H, s), 6.62 (1H. d, J= 
2. 7Hz), 6.71 (1H, dd, J=8. 4. 2. 7Hz), 6.87 <1H. d, J=8.2Hz). 6.98 
(1H, d, J=8. 4Hz), 7. 05-7. 15 (2H, m) 

VcMftlg. : (a] □ l6 =-59. 6° (c =1. 10, MeOH) 



(-) - 2- C (2 S) - 2 - [ C (2 S) - 2 - t Ko^i/ - 2 - ( 4 — t K 

0 + -> - 3 - (2-hKa + i/xf/l/) 7i-;H xf;P) 7;/) -1, 2. 
3, 4-fh7tKo7-7^U>-7-'fm-» — N, N - S» T-JbTHr h 
7; K «t^«3 1 4 ) 

m^M9-T?mtz (-) - 2- C(2S) - 2- CC(2S) - 2- C4 
S>^;Mr->-3- (2-'<>^W+yif;l/) 7 - 2-tKa+i/x 

^)75/)-l, 2, 3, 4-fh7tKPt7^1/V-7-^;W+-» 
— N, N- ^^^yUT-tr hT $ K£8H^ Xltffl 5 il^titc LT7*A7 r XCD 
(-) - 2- C(2S) - 2- C C C2S) - 2 - t F'o + y- 2 - (4-t K 
□ + 3 - (2-hKD + ->x^) -7 jl.=.A0 jc*-A0 75-/) -1, 2, 
3, 4-Th7tKD^7^l/>-7-^;l/t+-» - N, N-^;f;l/7th 

7U* «b^« 1 4 ) zmz 0 

1 R (film) : 3292, 1652 cm" 1 
1 H — NMR (CDC1.) 

<5 ppm : 1. 50-1. 65 (1H, ■), 1.95-2.05 (1H, m), 2.43 (1H, dd, J=15. 7, 

9.1Hz), 2.65-2.95 (8H, m), 2.96 (3H, s), 3.06 (3H. s), 3.79 (2H, 
br s), 4.57 (1H. dd. J=8. 8, 3. 6Hz). 4.61 (2H. s). 6.57 (1H. d, 
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J=2. 6Hz), 6.68 (1H, dd, J=8. 4. 2. 6Hz), 6.78 (1H, d, J=8. 0Hz), 
6.95-7.05 (3H, m) 
itti&t& : ( oO d 3 1 = — 28. 7° (c=l. 12, HeOH) 



2 - C (2 S) - 2- C CC2RS) - 2- tKn + ->-2- (4-tKo+y 
-3 - (2-kKa^r->xf;|/) 7x-W 7;/) -1, 2. 3. 4 

l 5 ) 

&i%&\l-e'&tz 2-((2S)-2-CC(2RS)-2 - (4 -Oi?;M- 
Jris-Z- (2 -s<> is JV* Jl>) 7*.— )V} -2 - b Fo + ->xf;l/) 

75/) -1. 2, 3, 4-f h7kKn7-7^1/>-.7-^W'» — N, 
N- S^^UT-fe h7; K^-SH^ H«£#) 5 t mffilZ LT7^;l/7 r X© 2 - C 

(2S),-2 - C C (2RS) - 2- fc Kn + ->- 2 - C4 - t Ko + ->- 3 - 

(2 - t Ka*->jc^-yl/) 7*— AO xf;H 7S/3 -1. 2, 3. 4 --f- h 
7 t KDf7^ 7 --OU^vO — N. N-^/f^7-feh7; K 

m 1 5 ) SrftTto 

I R (KBr) : 3416, 1649 cm 

'H-NMR (CDC1,) 

6 ppm : 1. 55-1. 70 (1H, m), 2. 00-2. 10 (1H, m), 2. 50-3. 15 (18H, m), 3. 50 
(1H. br s), 3.96 (2H t t, J=5.3Hz), 4.55-4. 70 (3H, m), 6.61 (1H, 
s), 6.71 (1H, dd. J=8.4, 2. 5Hz), 6.87 (1H. d, J=8. 1Hz), 6.98 
(1H, d, J=8. 4Hz), 7. 05-7. 15 (2H. m) 



(-) -1- C2 - C (2 S) - 2- CCC2R) -2-tKn + ->-2- ( 
4-hKn*->-3- (2-b Ko + ->jc^-^) 7xx;I/) if- AO T5 / D - 
1, 2, 3, 4 -5=- t L/>- 7 --T;U5j-^->D T-l?^;l/D fn'J 

«k^«3l 6) 

W«9T?»fc (-) -1- C 2 - C(2S) - 2- C C(2R) - 2- [4 

( 2 -^O-^M-^-i'JC.^/U) AO -2-tKn 
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*i/if^7S>) -1, 2, 3, 4-fh7tKD7-7^l/>-7-'f;l/t 

) -1- C 2 - C (2 S) - 2- CC(2R) - 2- C4 - t Ka+y- 3 - ( 
2-tKn + ->xf;|/) ^i^L/H -2-kKo^ryxf;H 7;/) -1, 2 

. 3. 4-fh7kKD7-7^l/>-T-f;l/t+y) 7tf;W t 8 o'J-;?>( 

tt^fe! 16)^fc„ 
I R (KBr) : 3409. 1643 cm 
'H-NMR (CDC1,) 

6 ppm : 1. 50-1. 65 (1H, n), 1.80-2. 05 (5H, m), 2.45-2.60 (1H, m), 2.65- 
3.05 (8H, m). 3.45-3.55 (4H, m), 3.90-4.00 (2H, m), 4.55-4.65 
(3H, m). 6.62 (1H, d, J=2. 6Hz), 6.71 (1H, dd, J=8. 4. 2. 6Hz). 
6.87 (1H, d, J=8. 1Hz), 6.98 (1H, d, J=8. 4Hz), 7.05-7.15 (2H. m) 

itm^tm. : (a) d " = -54.7° (c=0. 57, MeOH) 

(-) -1- (2 - C(2S) - 2- CCC2R) - 2- t Ka+*>- 2 - C 
4-t Ko + y-3- (2-bKD + yxf;i/) 7 jc—/10 jc^/IO 7U) - 
1, 2, 3, ; 4 -r h7 b - 7 - -f 7tf ;P) t°^U 

*J > at^fci l 7 ) 

9 X-^/c (-) -1- [2 - C(2S) - 2- C C(2R) - 2- (4 
-<>^I/t*«>- 3 - ( 2 -^\>-^;U^-^ vac^-^) 7xxA/) -2-t K a 
*S/.x.*-AO T i 7 ] - 1 , 2, 3, 4-fh7tKDt7^1«'>-7-'f^ 

r-t?^yio tr^y^>*ffli^ ^5^^1:1x7*^777;© (- 

) -1- C2 - ( (2 S) - 2- CCC2R) - 2- t Ko + y- 2 - [4 - t 
Kn + y-3- (2-tKo+yxf;W 7^^;U] JCfvlO 7;;) -1, 2 
. 3, 4 --r- h 5 t Kdt-7^ 1/ >- 7 -^T>fU>*-^'>) T-fc^/l/) f^<U ^> ( 
-ffc^l&l 7) (C©7t;b7r7;i±, i§iiLtfh7t KD7 7 ^ffl 

l^T|?IS»*fT -5 CilC«fc*3. Mfcj&l 6 2 — 16 5tOgiiIi)i'5) 0 
I R (KBr) : 3388, 1640 cm " ' 
'H-NMR (CDC1,) 
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6 ppa : 1. 30-1. 90 (9H, m), 2.00-2.10 (1H, m), 2.45-2.60 (1H, m), 2.65- 
3.10 (9H, m), 3.40-3.65 (4H, m). 3.98 (2H, dd, J=5. 8, 4. 8Hz), 
4.55-4.65 (3H, m), 6. 63 (1H. d, J=2. 8Hz), 6.71 (1H. dd, J=8. 5, 
2.8Bz). 6.89 (1H, d, J=8. 1Hz), 6.95-7.15 (3H, m) 

OcMtft^L: (a) „ so --39.2° (c=0. 50, CHC1 S ) 

(-) - 4- (2 - C(2S)-2 - C C (2R) - 2 - t Ko + ->- 2 - C 
4-tKo + y-3 - (2-tKp + yxf;l/) 7x-i) 7;;) - 

1, 2, 3. 4 -T- h-7 t 7 Jls**--» T-fe^;lO ^e;l,* 

U > ttfc£#J 1 8 ) 

#3f#l 9 (-) - 4- C 2 - C(2S) - 2- C C(2R) - 2- C4 
-^0^;U^-^">- 3 - (2 — C>^;W + ->xf;l/) 7x-;l/) -2-fcKo 
^i/jE.^-7U) T i y ] -1. 2, 3, Knt7^1/>-7-^ 

T-fe^^) *;U* 'J >£:JiH^ HmF>J 5 iPltHtCtTTe^^rX© (- 
) - 4- C 2 - C(2S) - 2- C C(2R) - 2 - t F'n + y- 2 - C4-t 
Ka + y-3- ( 2 - t h'o + ->xf;l/) 7x-;l/) 75/) -1, 2 

, 3, 4 -r t u>- 7 - 'f 7-bf;l/) «J > ( 

-ffc^l 8) (C©7t^7 7X^ g)Silt7^h> ; £ffl^T^I 

^^ctia^ ii9~i2 2 < TccD^^#?Ki^:^) o 

I R (KBr) : 3353, 1651 cm 
'H-NMR (CDCU) 

6 ppm : 1. 50-1. 70 (2H, m), 2.00-2.10 (1H, m), 2.50-3.10 (10H, m), 3.50- 
3.75 (8H, m). 3.95-4.00 (2H, m). 4.55-4.70 (3H, m), 6.63 (1H, d. 
J=2. 8Hz). 6.71 (1H, dd. J=8. 3, 2. 8Hz), 6.89 (1H. d, J=8. 2Hz), 
6. 95-7. 15 (3H, m) 

itfi&tm : (a] d Zfl = -60.8° (c=0. 50, CHC1,) 



(-) - 2- C (2 S) - 2- C C(2R) -2-tKo + ->-2 - (4 - t 
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KD + ->-3-bFW^^7x-;I/) xf;bj 7;;) -1, 2, 3, 4 
—r t Knf7^ U'V- 7 - -T A<;t*:>;i -N. N-*^^f ;P7* h7; K 

0 . 5 BfcSfclS «t£r<&l 1 9 ) 

(-) - 2 - C (2 S) - 2- ( [ (2R) - 2 - t Kn + y- 2 - (4 - fc 
h'o + ->-3-th'D + yy^7x-;b) xf;W Ti;) -1, 2, 3, 4 
-■f- h5 t U>- 7 --f JU**i/l -N. N-v>>f^7-bh7i K 

tft^tt 6 ) 600mg£-Ji^ / -^OmlKJlSjg U 1 SISSKSftTKiSttl. 45ml£2jD;t 
fcSU »!»LT»)il$*fc. «ftULfc»a*^»JLx H£ 195- 199°C© 

(-) - 2- C (2 S) - 2- C C(2R) - 2- tKo + y-2- (4 - t K 
D^y-3-tKD + ->yf^7i-;W xf;l/J 7i/) -1, 2, 3, 4- 
r- t U>- 7 --OI/3i-4"» — N, N-y^f-;l/7-feh7; K 

0. 5 5S®f^ Offc^Jl 9) 649mg£-*#rt:o 

1 R (KBr) : 3420, 1640 cm " 1 
•H-NMR (DMSO-da) 

<5 ppm : 1. 55-1. 70 (1H, m), 2.00-2.15 (1H, m), 2.55-3.25 (13H. o), 4.48 
(2H. s), 4.65-4.80 (3H, m), 5.00 (1H. br). 6. 63(1H. d, J=2.6Hz), 
6.67 (1H, dd. J=8.4, 2. 6Hz), 6.73 (1H, d. J=8. 2Hz). 6.96 (1H, d, 
J=8. 4Hz). 7.06 (1H, dd, J=8. 2, 2.0Hz), 7.33 (1H, d. J=2. 0Hz). 
9.30 (1H, br) 

Jti£:M£S: (<0 d "=-69. 8° (c=0.52, H 2 0) 



(-) - 2- C(2S) - 2- C C ( 2 R) -2-tKo+->-2- (4-t 
Ka + y-3-t Ko+yyf;l/7x-;l/) xf;l/) 7 $ y } — 1, 2. 3, 4 
-rh7t KDt7^U>-7-^^t+^) — N, N- ^;U7-fe h7 S K 
«k^«36) iL -7§5&£*:fiD-}@:5B££ri8<.K ^Jfefll 7 LTTIB 

(-) - 2- C (2 S) - 2- C C ( 2 R) - 2-th'o + y-2 - (4-t 
Ku + ->- 3 - h Kci4-->y =f-/\,7 i^;U) ji^-aO T i J 1 - 1 . 2, 3. 4 
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5 6 



o. 5 L-m^GWtm at'&®2 o> 

109- 115^C mfei&mm : 3-9J-)V> 
I R (KBr) : 3350, 1646 , 1614 cm" 1 



<5 ppm : 1. 55-1. 70 (1H, m), 2. 00-2. 15 (1H. m). 2. 60-3. 25 (13H. m), 3. 85 
(1H. s), 4.48 (2H, s), 4. 65-4. 80 (3H, m), 6.64 (1H, d, J=2. 6Hz), 
6.67 (1H, dd, J=8. 4, 2. 6Hz), 6.73 (1H, d, J=8. 2Hz), 6.96 (1H, d. 
J=8. 4Hz), 7. 06 (1H, dd, J=8. 2, 2.0Hz), 7.33 (1H, d, J=2. OHz) 
10 tttifcifcm. : Ca) 0 28 = -56. 4° (c=0. 50, H,0) 

(-) - 2- C(2S) - 2- C C (2 R) - 2- t Fa*->- 2 - ( 4 - fc 
Ko + -/-3-tKn*-»f;l/7x^) xf;W 7;7] -1. 2, 3, 4 
-T^h^t Kni^-^^U> - 7 --i-;U^^->3 — N, N - ^;UT-fe hT i K 
15 0. 5 D-?S5&ig Offc^«8 2 1 ) 

ftluS : 123— 124°C (TOUi&Sg : / -;U) 
I R (KBr) : 3400, 1645, 1613 cm " 1 
'H-NMR (DMSO-d.) 
5 ppm : 1.55-1.70 (1H, m), 2.00-2.15 (1H, m), 2.60-3.25 (13H, m), 3.84 
20 (1H, s), 4.48 (2H, s). 4.65-4.80 (3H, m), 6.64 (1H, d, J=2. 6Hz), 

6.67 (1H, dd. J=8. 4, 2. 6Hz), 6.73 (1H. d. J=8. 2Hz). 6.96 (1H, d, 
J=8. 4Hz), 7.06 (1H. dd, J=8. 2, 2.0Hz), 7.33 (1H. d. J =2. OHz) 
ktmytg. : Ca] d 88 = -68. 5° (c=0. 52. H 2 0) 

25 (-) -1- C 2 - C(2S) - 2- C((2R) - 2 - t Ka*<>- 2 - ( 

4-tKn*->-3-tKo + ->^^7x^) xf;W 7;;) -1, 2. 
3, 4-fh7tKDt7^l/>-7-fW+i/) T-fe^-rtO t'n'J^> (-ft 
^7) £B£S£> L-I5Sifcl±D-I5l!l4Il,\ HW17tTO:LtT 



5 



H-NMR (DMSO-d t ) 
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(-) -1- C2 - C (2 S) - 2- CCC2R) - 2- t Ko + y- 2 - ( 
4 - t Kd + ->- 3 - t Kn + ->y^U7x- ;U) 7 5 y) -1. 2, 

o . 5 mmm ate,® 2 2 > 

Ifcj& : 169- 172°C (MM&T&m : ac* y -/!✓) 
I R (KBr) : 3400, 1640 cm " l 
•H-NMR (DHSO-d.) 

6 ppm : 1. 55-1. 95 (5H, m), 2.00-2.15 (1H, m), 2.55-3.50 (11H. m). 4.48 
(2H, s), 4.63 (2H. s), 4.72 (1H, dd. J=9. 6, 3.1Hz), 4.99 (1H. 
br), 6.64 (1H. d, J=2. 6Hz). 6.68 (1H, dd. J=8. 4, 2. 6Hz), 6.73 
(1H, d. J=8. 2Hz), 6.96 (1H, d, J=8. 4Hz). 7.06 (1H, dd, J=8. 2, 
2.0Hz), 7.33 (1H, d, J=2. 0Hz), 9.31 (1H, br) 

itm^tm. : CaO d »» = -67.7° (c=0. 52, H*0) 

(-) -1- C2 - C(2S) - 2- CCC2R) -2-t Kn + y- 2 - ( 

4 - t Kn^-> - 3 - t Ko + ->/f ;l/7x-^) 75;] -1, 2, 
3, 4-fh5t KD7-7^l/>-7-'f>'l/t*y) T-tef-JW t°o<;^> 

o . 5 l —m&mm ut&m 2 3 ) 

MA: 130- 134^C m&ikmm : x.?J-)V) 
I R (KBr) : 3400, 1635. 1614 cm " 1 
1 H — NMR (DMSO-dn) 

5 ppm : 1. 55-1. 95 (5H, m). 2.00-2.15 (1H, m), 2.55-3.25 <7H, m), 3.30 

(2H. t, J=6. 9Hz), 3.40-3.50 (2H, m), 3.86 (1H, s), 4.48 (2H, s), 
4.63 (2H. s), 4.65-4.75 (1H, m). 6.64 (1H, d, J=2. 5Hz), 6.68 
(1H, dd, J=8. 4, 2. 5Hz), 6.73 (1H, d, J=8.2Hz). 6.97 (1H, d, 
J=8.4Hz), 7.06 (1H, dd, J=8. 2, 2.0Hz), 7.33 (1H, d, J=2. 0Hz) 
iktH-fcm. : CoO D 21 = -53. 4° (c=0. 55. H*0) 



(-) -1- C2 - C(2S) - 2- C C (2R) - 2-tKa + y-2 - ( 
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4-kKD + i/-3-tKo + i/^f;b7x^) xf;i/) -1, 2, 

3, 4 t Kot7^U>- 7 --T;U^-^->] T-t?^^ t°DU^> 

0 . 5 D — M^WllM. «t&® 2 4 ) 

Hk&: 130- 134t: : x-f J -Jl) 

1 R (KBr) : 3400, 1635, 1614 cm " 1 
'H-NMR (DMS0-d 8 ) 

6 ppm : 1. 55-1. 95 (5H, n>), 2.00-2.20 (1H. m), 2.55-3.25 (7H, m), 3.30 

(2H. t, J=6. 8Hz), 3.44 (2H. t, J=6. 8Hz), 3.85 (1H, s), 4.48 (2H, 
s), 4.63 (2H, s), 4.70 (1H, dd, J=9. 2, 2. 8Hz), 6.64 (1H, d, 
J=2. 6Hz), 6.68 (1H, dd, J=8. 3, 2. 6Hz), 6.73 (1H, d, J=8. 2Hz), 
6.97 (1H, d, J=8. 3Hz), 7.06 (1H, dd, J=8. 2, 2.0Hz), 7.33 (1H. d, 
J=2. 0Hz) 

ktW&tm. : CoO o 88 = -66. 2° (c=0. 53, H 8 0) 



nnm 9 

(-) - 2 - C(2S) - 2- C ( (2R) - 2- fc Kd + ->- 2 - C4 - t 
K a 4^ •> - 3 - (2-kKo + i/xf-;!/) - I, 2 

, 3, 4-fh7tKot7^l/>-7-'fW + -» — N, N-5M*\/UT-fe 
h7;K «b#ttl 3) <!:WEB**flH,K 7 £ |5)$Uc LTTfScD*M£*#/c 0 

(-) - 2- C ( 2 S ) - 2- C C(2R) - 2 - b Ko+->- 2 - C 4 - t 
Kn + y-3- (2 - t Ko + i/xf 7 T 5 y 3 — 1 , 2 

, 3, 4-rh7tKo 7 -7^l/>-7-'f;l/t+y] — N, N-iM*-;UT-tr 
h7; K 0 . 5 «Eifctf[ (-ft^l* 2 5 ) 

: 211- 215^ (#8?) (H : 7K) 

I R (KBr) : 3418, 1636 cm 1 
'H-NMR (DIIS0-d,) 

<5 ppm : 1. 55-1. 75 (1H, m), 2.05-2.15 (1H, m), 2.60-3.25 (15H, m). 3.56 

(2H. t, J=7. 3Hz), 4.60-4.80 (3H. m), 6.62 (1H, d, J=2. 6Hz), 6.67 
(1H. dd. J=8. 4, 2. 6Hz), 6.75 (1H, d, J=8. 2Hz), 6.96 (1H. d, J= 
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8.4Hz), 7.03 (1H, dd. J=8. 2, 2.1Hz), 7.09 (1H, d, J=2. 1Hz), 9.25 
(1H. br) 

itmitm.: CcO 0 2B = -70.8° (c=1.0, H 2 0) 



(-) - 4- C2 - ( (2S) - 2- C C(2R) - 2 - fc Ka*->- 2 - ( 
4 - t + - (2 - t Kn^-/xf;L-) "7*— >10 j^;10 7W) - 

1, 2, 3, 4-fF7tKnt7^l/>-7->f;l/^i/) 7*fW 

u> «b£#n 8) tum&m*.^ nmmi tmmzLTTmom&mtzo 

(-) - 4- C2 - C(2S) - 2- C C(2R) - 2-tKo*J/-2 - ( 
4 - b Kn + i/- 3 - ( 2 - t Ku + ->xf;|.) 7 &.=.sl0 T ^ 7 ) - 

1, 2. 3. 4 t Kut7^ U>- 7 --<;U3f+->D T-fe-^AO -t;U* 

U > 0 . 5 SfiSeit Mfc^&J 2 6 ) 

: 129- 134<€ (#«?) (HiS^i« : V^D/V-A-i^y-^) 
I R (KBr) : 3394, 1648cm- 1 
'H-NMR (DMSO-d.) 

6 ppm : 1. 50-1. 75 (1H, m), 2.00-2.15 (1H, m), 2.40-3.90 (19H, m), 4.60- 
4.85 (3H, m), 6.60-6.80 (3H, m), 6.97 (1H, d, J=7. 9Hz), 7.03 
(1H. dd, J=8. 4, 2.0Hz), 7.08 (1H, d, J=l. 5Hz), 9.25 (1H. br) 

itMltm. : (aO d 2S = — 58. 3° (c=0. 60, MeOH) 



sDmntm^ v h (a*s2iB§) o^mu fe&ttm&zwiT. mmm 

■fimzttolmSvm^ S^15mmcD«|^:^^L. Ma g n u s Strip L:tHI££*to tz 
o «*(i37 c C7! 1 95%CD^<b 5 %CD^^X^#trM^^X<&iimL^L o c k e 
-Ringe ri&tptzMmL^ 1 gOft^J^tt^o ^SmMmu, E^7>X 
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smm2 

S D&ffttt? y b (&M 350— 400 g) <D &&&&&& U Magnus &iz.mt 
L^K rebs-Henselei t*£t£fc:!MLx 1 g©M^Wfco 4>iRfcii 

o i^s-asflnu i^ft»*s^2 oE^flo^-a-^t^oisi^aiffi^ECofiiiLT 



umm 3 

4ilt&I CRI^tittv^X 5^J«-ffl^T. 2-C(2S)-2-[C(2R) 

- 2 - t Ko + ->- 2 - (4 - t Ko + ->- 3 - t Kn + ^— ;b) J- 
15 ^) 75y) -1, 2. 3, 4-rh5t KDt7^P>-7-^;^*-» 

— N, N-^>Wtl<7i K0. 5«I^f 1 k g^fcO 2 Orag©ffl 



20 



25 
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At 3k cd m m 

1. 
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15 2. — 




20 



3. 
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5 (5£4>© (R) *<f*$nyt^H^iiREIBO^^^L> (S) *<#$tl 

io 4. — 




15 (5£*©A(*<&i|RT;U*V>g-e*>»K BtiT5/Sx ^fiftT^W;;! 
5. — «s£ 



25 
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n ti 1 3. tzli 2 (omtOZib <o > (R) W^nfc^iST-ttREMOft*^* 

^ Ln <s) t<tt$ntifemm : ¥-itsfiim.<z>mmm?-&^-f) i?^^ns 3, 4 

5 

6. s$ 




CON(CH 3 ) 2 



(tt(D (R) ;Wt*ftfc«*W^«RE«®i&*llC^*5*U CS) *<ft$tl 

15 

7. — 



20 




nt* 1 3 /cfi 2 9. * W^n^m^H^«R12S*^(iSI£iSO^ 
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10 n(i 1 2 (R) *^^4aAi^^{iREScD^^^ 

Ls (S) ^ft^n^^/SdFfiSESO^M^^) ^$n5 3, 4 

15 SiEillPJo 
9. 5£ 



20 




O ^CON(CH 3 ) 2 



l 0. — flftjS 
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HO. 




k OCX 



O-A-COB 



n(i 1 £^<i2©3g3£T&9. *;W£ftfc^M^fiRieg£^{±SS2M©^ 
rh7'J >*7;Utf >8ET i Ki|i»«:*fcJ4-€-n&©IIIS^fl«Jtc«:S*tlS«[©ffi 
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